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signed  for  the  serious  operator  on 
144, 440  and  12OOMH2,  ICOM's  IC-9?0  ^ 
brings  futuristic  technolQg>^  to  DX,  digitd 
and  satellite  communications* 

Versatile  Communications. 

TheIC-9JD  comes  fully  equipped  as  an  all  mode 
dual  tender  for  144MHz  and  440MHz,  Expand 
your  limits  on  1200MHz  with  the  optional 
UX'97  band  unit  or  listen  to  the  world  with 
the  UX^R96  50  -905MHz  receive  unit- 

SateUite  Commumcations. 
Reach  beyond  the  stars,  communications  \ia 
satellite  has  never  been  easier.  The  amazing 
IC-9?0  automatically  tracks  uplink  and 
dimmlink  frequencies  as  the  tuning  control 


The  New  IC-970 

is  rotated.  Ten  memon^  channels  specially 
designed  for  quick  satellite  (Ximmunications 
emphasize  ICOM  s  total  commilment  to 

your  future  communications  needs. 

Progressive  Quality  Througjiout 

Dual  band  ^'atch  lets  you  receive  both  main 
and  sub  band  audio  simultaneously.  Multiple 
scanning  systems  on  the  main  and  sub  bands, 
plus  99  memories,  an  ^sy^o-read  multi-func- 
tion display  and  ICOM  s  H)S  system  create 
the  transceiver  of  tomorrw.  Additional 
features  include  a  built-in  pager,  code  squelch 
function,  direct  keyboard  entry  and  ICOM's 
CtV  systOT- 

See  tomorrow's  transceiver  today  at 


your  local  ICOM  dealer  YouTl  see  why  the 
IC-9I0  is  the  transceiver  of  a  new  generation! 

COflPORATl  HEADOUARTHIS 

COM  Amaica.  tic..  2380-1  IGlh  4¥&  tiE,  EteNevue,  m  96004 

Cuita^ner  Servk^  Hotline  (206>IS4'7«19 

CUST0A4ER  SERVICE  CB^mtS 

3tS0  PtBi^  Dnw,  Su«  13a  IwD.  TX  7H363 

3071  -  IS  ftnd,  Untt  Sl  nctvixTil  aC  V6^  ?T4  Caraite 
2380-iiah%feilE,Beteiue.m9«]Oi  ^^ 
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ICOM 

First  in  Communications 


IVIFJ  Grandmaster  Memory  Keyer 


TW 


More  than  user-friendly 


Ws  really  easy-tO'iise 


MFJ-486 

Made  in  UpS^A. 

Simple  - .  .  Intuitive . . .  you  instantly 
know  which  knob  to  turn,  what  button 
to  press.  It's  unmistakable. 

That's  the  MFJ  Grandmaster 
concept "  iTiore  than  user  friendly . . . 
it's  really  easy  to  use. 

There's  no  ke>'pad.  no  complex 
keystroke  sequences  to  confuse  you. 

The  new  MFJ-486  Grandmaster 
Memory  Keyer^w  gjves  you  the  best  of 
both  worlds  -  all  the  features  you'li 
ever  need  and  the  easy*to-use  MFJ 
Grandmaster  concept. 

Bzclofllwe  CW  Word  Proces^or^ 

1lfPJ*s  exclusive  CW  Word  Proces- 
sor^ lets  you  change  a  message  In 

memory  without  having  torekey  it  all  in. 
Special  function  keys  make  it  simple 
to  move  around  within  any  message, 
insert,  delete  and  change  your  message 
until  it's  Just  the  way  you  want  it. 

With  other  memory  keyers  you  have 
to  erase  an  entire  message  and  rekey  it 
all  In  to  make  even  the  smallest  change. 

Combine  messages 
into  other  messages 

The  lVIFJ-486  lets  you  combine 
frequently  used  messages  into  other 
messages. 

You  can  store  QTH.  rig/antenna,  QSL 
info  and  other  comments  in  separate 
memories. 

Then  you  can  easily  build  a  new 
message  by  keying  In  memory 
numbers  wherever  you  want  that  info 
In  your  message, 

BfFJ's  Custom-Speed"*'  Control 

Customize  your  speed  control  to  Hi 

^ou! 

By  pressing  the  Speed  Set  button, 
/ou  can  set  your  slowest  speed  to  start 
at  4.  5,  6  --  any  speed  up  to  20  WPM  - 
md  your  fastest  speed  is  20  to  100  WPM. 

Matching  C W  speed  to  a  QSO  is  best 
lone  by  ear  as  you  adjust  a  speed  knob. 

With  keypads  you  have  to  figure  out 
Jie  exact  speed  of  your  contact  and  then 
|o  through  an  awkward  keystroke 

sequence. 
That's  why  matching  speed  with  a 

\^m^  by  MFJ  Emerpnsfs.  tnr. 


keypad  Is  so  demanding. 
Without  MFJs  Custom-Speed  T^  a 

wide  range  speed  control  is  very  hard  to 
use  because  the  slightest  touch  causes 
radical  speed  changes. 

Built*in  CW  Course 

The  MFJ-486  gives  you  a  well- 
organized  three  step  CW  course  for 
upgrading  and  teaching. 

The  first  step  gives  you  random  five 
character  groups.  After  you  learn  the 
letters  you  can  add  punctuation. 

The  second  step  gives  you  random 
1-8  character  groups  for  real-world 
code  practice. 

The  third  step  gives  you  an  infinite 
number  of  random  plain  English  QSOs 
in  the  same  format  as  FCC  ham 
license  tests. 

When  you  can  copy  these  random 
QSOs*  you're  ready  to  pass  your  test 
and  upgrade! 

You  also  get  Farns worth  option, 
answer- replay  to  check  your  copy. 
punctuation  on/  off  and  earphone  Jack 
for  private  practice. 

Remote  Control .  • . 
for  memories  and  function  keys 

The  MFJ-77  remote  control  lets  you 
control  your  message  memories  and 
CW  Word  Processor™  function  keys  at 
your  key  paddle  for  only  . . ,  $19.95. 

11*8  a  lot  more  useful  than  a  remote 
that  gives  you  no  ediUng  functions  and 
only  lets  you  control  a  Jew  memories. 

MFJ  Keyers  sre 
used  jear  after  year 

Not  so  long  ago  there  was  a  glut  of 
keypad  keyers.  They  were  novel,  and  a 
lot  of  hams  spent  their  money. 

But  because  they  were  hard  to  use 
they  ended  up  in  drawers  and  closets. 

They  w^ere  soon  no  longer  made. 

Most  original  MFJ  keyers  are  still 
being  used  ~  day  after  day  and  year 
after  year. 

Why?  Because  they're  easy-to-use. 
And  that's  why  more  new  MFJ  keyers 
are  being  put  on -the-air  today  than  ever. 

More  for  your  money 

To  make  it  really  easy-to-use.  It  cost 
more  to  build  the  MFJ  Grandmaster. 

It  just  takes  more  hardware  -  knobs 
to  turn,  buttons  topress*  LEDs  to  show 


you  what's  going  on.  Plus  It  takes  more 

labor,  more  software*  more  everything. 

It's  a  real  bargain  compared  to 
cheaper-to-bulld  but  harder^o-use 
keypad  keyers. 

Plus  More , . . 

You  get  over  800O  characters  in  10 
soft-partitioned  memorl^  -  far  more 
than  you'll  ever  need. 

You  also  get  •  * .  lithium  battery 
backup,  automatic  serial  numbering, 
automatic  message  repeat,  beaconing, 
A  or  B  type  iambic  keying,  manual  or 
automatic  word  spacing,  speaker,  ear- 
phone Jack,  easy4o*use  front  panel  con* 
trols  for  speed,  volume,  tone,  weight 
and  delay*  tune  control,  powerful  Z-80 
microprocessor  plus  much  more. 
9x2V2x6  Inches.  Use  12-15  VDC  or  1 10 
VAC  with  MFJ- 13 12*  $12.95. 

One  Full  Year 
No  Matter  What^^  Guarantee 

You  gel  MFJ*s  full  one  year  no 
matter  what^  guarantee. 

That  means  MFJ  will  repair  or  re- 
place your  MFJ-486  (at  our  option)  no 
matter  what  happens  to  it  for  a  full  year- 
Others  give  you  a  90  day  limited 
warranty. 

What  do  you  do  after  90  days  when 
it  bums  up.  Or  before  90  days  when 
they  say,  **Sorry,  your  timited 
warranty  doesn't  cover  that?** 

Why  take  chances  when  MFJ  gives 
you  no  matter  what  protection  for  one 
full  year? 

Don't  struggle  with  keypads  -  enjoy 
the  easy«to-use  MFJ  Grandmaster 

Don*t  struggle  with  ahard-to-use 
keypad  and  complicated  keystroke 
sequences. 

Choose  the  memory  keyer  that's 
really  easy*to-use  and  has  all  the 
features  you'll  ever  need  -  the  new 
MFJ-486  Grandmaster. 

Get  yours  today . . .  you'll  love  it! 

Nearest  Dealer/ Orders:  SOO-047-18OO 


^f FJ  ENTERPRISES,  INC. 
Box  494.  Miss,  Siare  MS  39762 
601-323  5869:  TELEX:  534590 
TAX:  601-323-655 1  Jmiudc  s/h 


MFJ .  ,  .  making  quality  ajfordable 
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Letters 


Number  1  on  your  Feedback  card 


Not  Just  Signal  Reports 

Wayne,  want  you  to  know  thai  your 
•■Never  Say  Die*'  was  jusl  superb!  You 
said  It  alU  I've  finally  got  the  XYLtotake 
an  interest  tn  Ham  Radio  because  II 
relates  to  the  rest  of  the  world;  she 
heard  me  check  into  the  "wortd  peace 
net. "  "Yes/'  I  told  her.  "hams  do  more 
than  give  signal  reports  and  have  CO 

contests." 

Royd  Huyber 

Wilton  WA 

Solace  from  an  Old  Friend 

I've  been  underestimated  by  head- 
hunters.  I  have  been  misunderstood  by 
employment  agencies.  I  have  felt  ig- 
nored at  business  card  exchanges,  1 
have  been  forsaken  by  would-be  girl- 
friends. I  have  despaired  at  the 
prospect  of  ^"lamping''  for  the  rest  of 
my  life.  None  of  the  (oregorng  have 
seemed  to  care  much  that  i  have  a 
doctorate  in  communication  studies, 
that  I  focus  my  energy  on  any  job  I 
undertake,  and  that  at  age  35  I  am  stIJI 
curious  and  open  to  much  going  on  in 
this  man/elous  world,  tn  short,  I'm  ill 
with  the  disease  of  underemptoymenr 
like  so  many  m  these  days  of  corporal  e 
greed,  lying  by  euphemism,  and  sheer 
economic  insanity. 

As  a  consequence.  Tve  sought  ther- 
apy in  an  old  fr lend— ham  radio.  When 
Im  building  my  Radiokil  QRP-20.  the 
Old  skills  emerge  in  a  context  that  really 
does  matter;  The  resistor's  color  code 
has  to  be  read  correctly .  The  capaci* 
tor's  potarily  has  to  be  observed.  The 
toroid  has  to  be  wound  and  coated 
carefulty  The  transistor  has  to  be  ofi* 
en  ted  and  soldered  property  The  IC 
has  to  t>e  handled  delicately.  The  chas- 
sis has  to  be  drilled  and  deburred  for 
correct  and  meaningful  board  place- 
ment. The  motor  skills,  the  back- 
ground, knowledge,  and  the  attentive- 
ness  to  detail  not  even  noticed  or 
queried  about  by  headhunters.  em- 
ploymerbi  agencies,  or  temp  (I  hate  that 
word)  counselofs  have,  at  every  step, 
figufed  criticalty  in  the  successful  cofi* 
struct  ion  of  this  little  ktt.  IHo  wonder, 
then,  !hat  when  I  finatiy  turned  on  the 
little  transceiver,  and  a  soft  static 
rushed  vibrantly  through  the  wires  to 
my  headphones i  I  felt  joy  in  the  suc- 
cessful accomplishment  of  a  prqjecl 
With  concrete  results. 

The  lesson  hem,  perhaps  lost  on 
hams  who  have  decent  jobs  or  on 
hams  who  use  iheir  hobby  for  public 
service,  rag-chewing;  or  DXing.  is  that 
ham  radio  can  function  as  therapy —a 
stabilizing  force  in  a  work  world  filled 
with  idiots,  incompetents,  and  the  Hlit- 
erste 

Mark  Bod  gars  KBaCNT 

Trenton  NJ 

Ham  Riffraff 

Until  recently  1  had  not  paid  much 
attention  to  nor  even  noticed  the  i neon- 
si  derate  operators  in  our  midst. 

I  was  listening  to  a  couple  of  hams  on 
10m  the  other  afternoon  who  were  try- 
ing to  carry  on  a  conversation.  Every 
tjme  one  of  the  gentlemen  would  try  to 
tallc.  a  third  party  would  break  m  pur- 
posely interfertrig  with  their  conversa- 
tion. This  "no-mind"  would  try  to  jam 
the  conversation  by  saying  'squash 


From  the  Hamshack 


squash  smash  smash/'  This  type  of 
tjehaviof  reminds  me  of  the  things  we 
used  to  hear  on  the  CB  channels  dur- 
ing the  heyday  of  that  service. 

Every  time  the  issue  of  the  no-code 
licer^se  is  brought  up,  someone  voices 
the  opinion  that  eliminating  the  code 
will  turn  the  amateur  bands  into  anoth- 
er CB.  Some  hams  feel  that  the  code  is 
the  only  way  to  keep  the  rrffraft  out. 
Ladies  and  gentlemen,  the  riffraff  are 
already  here  The  code  test  does  not 
keep  these  people  off  the  air.  11  is  as 
you  say.  Mr  Green,  up  to  those  Of  us 
who  enjoy  the  hobby  lo  see  that  this 
type  of  behavior  does  not  continue.  We 
need  to  be  more  involved  monitoring 
the  bands  and  sending  ''gentle"  re- 
minders to  those  who  want  to  violate 
the  rules.  Perhaps  a  personal  visit  by 
30  or  30  club  members  woufd  gel  the 

point  across, 

R»chHanzlikN7NGK 

CAP  U.  Speaks 

There  are  limes  when  I  feel  like  a 
man  on  a  wanted  poster,  I  am  26  years 
old,  college  educated,  and  a  field  ser- 
vice engineer.  J  have  built  receivers 
and  transmitters  of  my  own  design.  I 
know  about  half  of  the  Morse  code  al* 
phabet.  I  own  four  modem  digital  2m 
radios  and  *  build  my  own  antennas,  I 
have  SSB  voice  and  data  operating 
privileges  near  the  80  and  15  meter 
bands  and  FM  voice  and  data  pffvl- 
leges  near  the  2  meter  band.  I  am  con- 
stantly setting  up  packet  radio  stations 
tor  friends  I  am  a  very  active  comput- 
er, fadio,  packet,  and  data  telecommu- 
nications hobbyist  But  I  am  NOT  a 
ham! 

I've  always  wanted  to  t>e  a  ham.  1 
hold  the  Amateur  Radio  Service  in  very 
high  regard.  Several  times  I  have  set 
my  sights  on  the  Technician  Class  li- 
cense, but  each  time  f  lost  interest 
when  I  began  monitoring  the  ham 
bands.  Your  editofiaJ  in  the  December 
1 989  Essue  helped  me  understand  why 

I  don't  care  what  kind  of  equipment 
another  operator  uses  unless  Tm  con- 
sidering purchase  of  similar  equip- 
ment. I  am  only  slightly  interested  in 
the  person's  QTH,  I  AM  interested  in 
what  circuits  they  have  built,  what 
unique  solutions  they  have  for  com- 
mon problems,  and  what  kind  of  life 
they  lead.  I  guess  this  would  lat^el  me  a 
rag-chewer,  and  therefore  no  con- 
tester  would  ever  want  to  talk  to  me 
(I hank  God!}.  Not  that  contesting  is 
bad.  it  does  develop  excellent  operat- 
ing skills.  But  to  do  nothing  but  adver- 
tise how  much  spare  cash  someone 
has  to  spend  on  a  hobby,  and  wave 
one's  radio-machismo.  is  not  helping 
amateur  radio  at  all, 

I  don't  lack  an  eimer.  either  I  can 
count  ei9ht  General  Class  operators 
among  my  good  friends.  I  have  helped 
Ihem  design  and  install  antennas, 
build  packet  radio  stations,  and  I  have 
fixed  their  computers.  But  I  am  NOT  a 
hami 

As  a  member  of  Civil  Air  Patrol*  I 
have  been  graciously  allowed  operal* 
ing  privileges  that  rival  Technician 
Ctass.  This  has  provided  me  with  much 
needed  radio  experience,  and  has 
filled  the  gap  that  amateur  radio  would 
have  lilted.  And  I  have  become  aware 


of  how  to  kill  an  otherwise  healthy  ofga- 
nidation  CAP.  like  the  Amateur  Radio 
Service,  is  a  dynamic  volunteer  service 
with  lots  of  rnteresllng  things  for  mem- 
bers to  get  involved  with.  However,  it  is 
beset  with  an  Old  Guard  with  its  own 
Idtas,  This  tends  to  stifle  good  times 
and  good  public  service.  The  only  thing 
that  has  saved  our  Cadet  Program  is 
that  the  Cadets  are  fed  by  a  Cadet 
Commander  who  is  young. 

NOW  I  WANT  TO  BECOME  A  HAM! 

Yes.  t  now  have  Ham  Fever  again. 
Not  because  I  want  to  find  out  that  It's 
raining  in  Cleveland,  but  because  I  can 
make  a  diffefonce.  It  does  my  heart 
good  to  know  that  a  ham  public  figure 
feels  the  same  way  I  do.  Now  t  know 
why  I  lost  my  momentum  before.  Now  I 
know  there  is  something  for  me  to  do 
ofK;e  my  ticket  an-tves,  I  can  contact 
W2ISISD  and  have  a  long  chat  with  the 
most  interesting  pefson  in  amateur  ra- 
dio I  know.  As  for  those  boring  souls 
whose  whole  life  begins  and  ends  at 
the  microphone,  they  can  sit  by  the 
sidelines  and  complain  about  us  damn 
rag-e hewers.  If  they  choose  to  inter- 
fere, they  will  get  no  more  gratillcationi 
than  an  mvitation  to  ioin  the  discus- 
sion. I  ftave  a  need  to  know  my  fellow 
man,  and  amateur  radio  is  a  great  way 
to  do  it.  I  have  suppoiied  amateur  radio 
all  my  lite.  I  even  read  most  of  the  ham 
publications.  Now  it's  lime  for  me  to 
join  the  crusade  for  a  new  Ham  Com- 
munity, 

James  Fogg 

(Ll  Fogg,  CAP,  KCC592A 

Freedom  644  Mobile) 

Bellingham  MA 

Cleaning  up  tfie  QRM 

Wayne,  we  have  done  as  you  recom- 
mended and  elected  a  "Clean  Up  the 
Airways''  committee.  You  said  you 
woiitd  publish  ouf  name  in  73  Mag- 
azine. Here  it  is:  Academy  Amateur 
RadfO  Club^  meetings  held  in  Auburn, 
Washington.  The  Chairman  of  Com- 
mittee is  Don  Miller  WA7FIC.  who  is 
also  the  secretary/treasurer  of  the 

club. 

Ken  McGaughey  WX7V 

President,  AARC 

Eatooville  WA 

DX  Embarrassment 

The  Norwegian  DXpedition  to  Bou- 
vet  Island  (3Y).  one  of  the  rarest  of  rare 
OX  islands,  could  have  been  one  of 
ham  radio's  shining  moments.  Need- 
less to  say,  the  worldwide  spotlight 
brought  to  bear  on  t4J45  MHz  was 
Just  too  much  for  some  hams  to  leave 
alone.  In  order  to  allow  some  operating 
"elbow  room"  the  ftrsf  2  weeks,  the 
Bouvet  hams  were  5  kH2  off  the  US 
band  and  they  listened,  over  an  admit- 
tedly very  wide  range,  for  US  opera- 
tors. 

No  sooner  did  one  errant  ham  trans- 
mit on  the  wrong  split  VFO  than  dozens 
of  "helpful"  policemen  let  him  know- 
right  on  Bouvet's  frequency  Then 
each  treq-cop  had  lo  be  insulted  by 
others  telling  hinn/her  lo  be  duiet!  That, 
combined  with  intentional  CQs  and  as- 
sorted garbage,  brought  innocent  cries 
of  'Enough*"  and  **You're  disgust- 
ing!"  right  on  the  out-of-band  frequen- 
cy. The  Mexican  and  Canadian  opera- 
tors, who  had  every  right  lo  be  there, 
left  the  frec|uency  in  horror, 

Fortunately,  most  of  ihe  tens  of  thou- 
samts  who  called  from  withm  the  SO- 
SO  kHz  of  US  band  space  resisted  giv- 
ing comments.  Bui  the  damage  is 
done.  .  on  the  heels  of  a  Panama  in- 
vasion, US  amateurs  now  take  on  the 


foreign  phone  band!? 

Let's  hope  sanity  reiums  to  DXing. 
and  that  other  hams  will  still  journey 
the  thousands  of  life-threatening  miles 
to  give  us  all  that  rare  chance  at  a  rare 
country. 

Hank  Goldman  WA20RG 
Riverdale  NY 

Attracting  Youngsters 

I  have  a  solution!  Maybe  we  cart  at- 
ttact  youngsters  to  our  hobby  by  start- 
lug  something  similar  to  what  the  mer- 
chants in  my  small  city  of  Whiting, 
Indiana,  do  every  fall  and  spring.  They 
have  "Frontier  Days,"  during  which 
they  move  their  wares  onto  the  slde- 
wafks  and  streets  in  front  of  their  stores 
for  the  people  to  see  and  btiy.  It  works! 

My  idea  is  to  move  my  shack  into  Ihe 
front  yard  as  often  as  weather  permits 
during  ihe  kids'  summer  vacation  We 
could  set  aside  a  national  field  day 
where  every  city  in  the  US  would  have 
ham  shacks  In  the  front  yards  commu- 
nicating up  a  storm.  Show  them  how 
and  let  tha  kids  communicate!  Why 
hide  our  equipment  tnside  where  few 
peopte  other  than  visitors  can  see  it?  ft 
may  not  ¥vork,  but  I  will  damn  sure  gfve 
it  a  try  this  summer.  Us^rvg  my  existing 
antenna,  it  shouldn't  take  more  than 
five  minutes  to  be  in  business.  I  can 
visualise  crowds  of  inquisitive  children 
around  my  shack. 

Kids  aren't  lazy.  They  just  haven't 
had  enough  exposure  to  Our  hobby. 
Once  a  year  at  a  shopping  maJl  Is  not 
enough.  Front  yard  fieW  days  seem 
much  better  to  me.  What  do  you  Ihmk? 

BillHaddadWDgHXH 
Whiting  IN 

Weed  Publicity  and  Image 

I  have  been  meaning  to  write  (o  you 
for  several  years.  Your  freestyle  but 
pointed  editorials  never  cease  to  enter- 
tain and  provoke  thought  m  me.  Each 
of  your  issues  of  73  are  read  with  avid 
interest,  cover  lo  cover - 

A  nonham  reading  a  story  about  ra- 
dio amateur  activities  today  generally 
doesn  t  piclure  himself  participating. 
Why?  First,  that  potential  vision  is  not 
reinforced.  There  ts  very  little  publicity 
about  the  amateur  service,  even  when 
they  perfomi  monumental  tasks  (the 
New  York  Marathon  is  one  example). 
When  some  of  the  stories  do  leak  out  of 
the  box,  they  are  couched  in  misinfor- 
mation and  dull  reportage. 

In  order  to  entice  the  new  amateur, 
we  need  to  stress  the  dramatic  aspects 
of  the  hobby.  The  ham  who  first  con- 
tacted earthquake  victims  or  the  ham 
who  helped  save  a  sailboat  a!  sea. 
Let's  have  an  astronaut  contact  some 
Novices,  not  the  Oayton  Cliquefest. 
Get  that  story  m  some  newspapers. 
Send  the  publicity  to  the  services  that 
communicate  with  schools. 

We  need  to  stress  how  heroic  and 
stirring  it  is  to  use  communications  and 
perform  useful  and  chtical  functions. 
And  we  need  to  stress  how  good  you 
feel  when  you  participate  in  the  ser- 
vice.  These  are  real  feelirigs  from  real 
experiences, 

I  also  have  to  give  you  an  opinion  of 

Ihe  conversations  I  hear  on  2m  {I'm  still 

listening).  Your  readers  are  absolutely 

correct,  from  Holly,  New  Jersey  to 

Marina  del  Rey.  I  really  have  to  search 

(thank  God  for  scanning  capabilities)  to 

find  a  conversation  that's  a  step  above 

insipid.  Keep  placing  the  burrs  \jn6ef 

thetr  saddles.  The  hobby  needs  the 

silmulalk}f). 

CiroL.Pettt 

Randolph  NJ 
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N  M  ml>ef  2  on  you  r  Feedbac  k  card 


Never  sa  y  die 


Wayne  Green  W2NSD/1 


73's  Anniversaryl 

I  remember  It  Just  like  it  was  30  years 
ago  .  Ahe  day  I  was  fired  as  editor  of 
CO  magazine,  It  was  five  years,  to  the 
day.  from  ttte  time  I  was  hired  to  rescue 
CO  from  going  und«f. 

At  Xh&  ^im  it  was  losing,  in  today's 
dollars,  about  $20,000  a  monih.  By 
19S9  Td  built  It  up  lo  where  il  made  a 
profit  of  $1  m  that  year.  After  five  years  I 
felt  I  rated  a  raise.  Wrong. 

Like  anyone  else  suddenly  on  unem- 
ployment, I  had  to  figure  oyt  what  I 
wanted  fo  do  ne^.  My  love  of  amateiir 
radio  had  goaded  me  into  giving  up  a 
very  good  job  running  a  loudspeaKer 
company  to  help  save  CO.  Promises  of 
great  rewards  if  I  succeeded  helped 
too.  Alas,  there  were  no  great  rewards ^ 
Just  firing.  Oh,  I  did  get  a  promise  thai 
the  $100,000  I'd  advanced  to  help  the 
magazine  out  of  a  hole  would  be  re- 
paid. Nothing  yet.  but  heck,  it's  only 
boon  30  years  and  Tm  patient.  That 
check  will  come,  I'm  sure.  Nmm.  let's 
see.  at  S%  interest  that'd  be  about 
$1 ,006,250.  Yeah^  I  could  use  that.  An 
extra  mElliorr  will  always  come  in  handy, 
fight? 


QSL  OP  THE  MONTH 

To  enter  your  QSL.  mail  it  m  an  envel- 
ope to  73,  WGE  Center.  Forest  Road. 
Hancock.  NH  03449  Attn:  QSL  of  tbe 
Month,  Winners  receive  a  one-year 
subscription  (or  extension)  to  73.  En- 
tries not  in  envelopes  cannot  be 
accepted . 
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!  got  fired  on  January  5,  1960.  right 
after  Christmas.  Hoo,  do  I  remember 
that  Christmas?  Cowan,  CO's  publish- 
er, celebrated  his  $1  million  net  profit 
fmm  CQ  that  year  with  a  big  $5  Christ- 
mas bonus  for  me,  making  him  my 
hands-down  candidate  for  the  Scrooge 
of  the  decade. 

Since  my  loudspeaker  firm  had  gone 
from  tOO%  growth  per  year  to 
bankruptcy  a  few  months  after  a  new 
manager  look  over  the  comparry,  I  de- 
cided I'd  stay  in  publishing  I  felt  there 
was  a  $0fious  need  for  a  new  ham 
magazine,  One  which  would  empha- 
size home  oortstryction  and  new  lech- 
noSogies. 

Indeed,  what  got  me  irtvolved  with 
CO  in  the  first  placa  was  my  fascination 
with  digital  communications  and  RT- 
TY.  \  have  this  genetic  defect  which 
has  caused  me  incalculable  misery  all 
my  life.  When  I  see  something  which 
someone  should  do  .  .and  no  one 
does  it . .  J  say  "heck; '  and  do  rt.  Well, 
actually.  I  say  something  stronger  than 
thai,  but  I  don't  want  to  disillusion  the 
many  religious  nuts  who  bumble  Into 
reading  my  editorials  and  who  would 
be  terribly  offended  by  what  I  really  say 
when  I  give  up  waiting  and  start  a  new, 
needed,  projects 

In  1951  I  gave  up  on  anyone  else 
starting  an  RTTY  publieaiion  and  start- 
ed Ama!0ur  Radio  Fronfters,  This 
quickly  escalated  to  over  2,000  paid 
subscribers  and  led  to  a  regular 
column  in  CO,  t  put  it  out  in  my  "spare" 
lime  while  I  was  building  the  speaker 
company  from  a  borrowed  $1,000  to 
$2m  in  annual  sales  over  a  four-year 
perKxl.  t  edited  il,  wrote  my  usual  long 
and  cont  rovers  iaJ  editorials,  drafted  atl 
the  schematics  myself,  took  all  the 
equipment  pictures  with  my  grandfa- 
ther's 5k7  plate  camera  and  did  my 
own  darkroom  work. 

Having  been  booted  out  at  00  J  did 
some  estimates  of  what  il  would  cost  to 
start  a  new  ham  magazme  and  made 
the  rounds  o1  wealthy  hams«  looking  for 
some  venture  caprtat.  No  one  was  in- 
terested. So  I  sold  off  everything  I 
could. .  my  Porsciie,  Chris  Craft,  my 
plane,  and  rounded  up  just  barely 
enotigh  to  put  out  the  first  issue  of  73, 

The  first  few  years  with  73  were 
mighty  tough.  Td  just  barely  got  it 
going  when  the  ARRL  pulled  thai 
Incentive  Licensing  insanity  on 
the  hobby.  That  killed  off  85%  of 


the  ham  dealers  and  90%  of  the  manu- 
facturers In  Just  a  few  months.  It 
put  most  of  the  ham  ciubs  out  ot  busi- 
ness too. 

(!  wasn*t  until  I  became  convinced  in 
1&S9  that  FM  and  repeaters  would 
save  the  day  for  the  hobby  that  things 
started  to  turn  around ,  .  Jor  both  ama- 
teur fadio  and  73  Oh,  Td  helped  pio* 
neer  SSB  in  both  CQ  and  73,  and 
pushed  solid-state  in  73,  but  it  was  re^ 
pesters  which  really  took  off^ 

Since  the  other  ham  magazines 
were  completely  ignoring  repealers, 
my  genetic  defect  kicked  in,  forcing  me 
10  pubiish  hundreds  of  FM  and  re- 
peater articles .  ,  book  afler  book , . . 
and  hold  repeater  symposiums  around 
the  country  to  help  get  repeater  clubs 
coordinated.  Within  two  years  a  new 
$100m  industry  was  started  It  quickly 
became  the  most  popular  ham  activity 
in  Amefica .  .  and  then  the  world.  To- 
day we  have  cellular  radio  as  the  direct 
result  of  this  ham  pioneering. 

When  the  first  microcomputer  came 
on  the  market  in  1975  I  looked  for 
someone  to  start  a  magazine  to  help 
this  new  field  grow.  When  nothing  hap* 
pened  my  genetic  do-good  defect  did  it 
again,  forcing  me  to  be  the  first  pub- 
lisher of  Byte.  Perhaps  I  could  do  for 
microcomputers  wfiat  Td  done  for  re- 
peaters. 

It  hit  again  when  the  compact  disc 
was  put  on  the  market  in  1983.  Some- 
one reafly  should  start  a  magazine  to 
help  sort  out  the  good  and  bad  C0$.  I 
gave  up  waiting  and  started  CD  Review 
in  1 984  and  CDs  have  become  quiie  an 
industry .  .  .  about  $1 5  billkjn  th^s  year. 

So  here  I  am  in  1 990^  30  years  after 
starling  73.  Vm  still  as  interested  In 
hamming  as  I  was  30  and  50  years  ago. 
An  HT  goes  with  me  everywhere^  I  had 
one  with  me  out  in  LA,  and  San  Diego 
on  my  recent  trip.  Alas,  I  couldn't  find 
one  single  repealer  thai  wasn't  off  lim- 
its  to  visitors,  so  I  wasn  't  able  lo  make  a 
contact.??? 

But  most  of  my  time  these  days  is 
being  spent  trying  to  help  the  indepen- 
dent music  companies  compete  with 
the  six  international  megacorporations 
which,  together  with  MTV,  control  the 
music  busmess. 

My  recent  editorials  on  the  code 
have  broughl  in  a  surprising  number 
of  letters  from  frustrated  pre- hams 
who  have  jumped  on  my  speed  learn- 
ing system  to  get  their  tickets.  Thai 


got  me  to  thinking,  since  Ham  Radio 
and  OST  aren't  on  the  newsstands 
and  thus  are  not  in  a  position  to  help 
attract  newcomers  to  our  hob- 
by. .,and  since  73*s  newsstand  seil 
through  is  quite  high . ,  .  what  changes 
might  \  make  in  73  which  might  in* 
crease  the  generat  public's  interest  in 
amateur  radio? 

Well,  one  pul-otf  could  be  the  name 
of  the  magazine.  As  long  as  we  are 
mainly  interested  in  getting  hams  as 
readers,  73  is  a  great  name  for  the 
magazine.  But  if  we're  going  to  use  the 
magazine  as  bait  to  attract  newcom- 
ers, perhaps  some  slight  name  change 
would  be  in  order- 
Change  the  name  of  737  Heavens! 
Good  gr lefn  we  can't  do  that!  Oh,  heck, 
sure  we  can.  IVe  always  changed  the 
titles  of  my  magazines  when  I  found  the 
market  changing.  CD  Review  started 
out  as  DigiW  Audio. .  .back  when 
most  of  the  earty  CD  users  were 
lee  hies.  Microcomputing  was  Kiio- 
baud,  when  most  compyterisis  were 
lechies. 

The  new  name  won't  be  all  that 
much  of  a  change.  We'll  de^mphasiie 
the  73  and  embolden  Amateur  Radio, 
adding  Tod&y^  We'll  see  if  that  helps 
get  us  some  interest  with  today's 
youngsters.  Yes,  \  wish  someone  else 
would  do  it.  but  ihey  haven't,  so (eacple- 
tives  deleted),  rii  do  it. 

We'll  start  {73}  Amateur  Radio  TodBy 
with  the  October  issue. .  .cetebrating 
our  31st  year  of  publication. 

Though  I'm  in  good  health,  the  re- 
cent death  of  Malcolm  Forbes  shows 
just  how  much  a  roll  of  the  dice  is  in- 
volved in  getting  old.  I  keep  busy, 
mindful  of  Forbes'  dictum.  He  said  he 
was  busier  than  ever  because  he  had 
fewer  years  to  accomplish  things  thaji 
before.  Me  too.  So  I  keep  busy,  starting 
new  publications. .  each  designed  to 
do  something  which  needs  to  be 
done. .  .getting  in  skiing,  scuba  div- 
ing, hamming,  nuclear  submaitne  pi* 
loting,  and  so  on  when  I  can. 

As  I've  mentioned  before.  Tve  sur- 
vived close  calls  From  electrocution, 
falling  off  high  buildings  while  erecting 
antennas,  getting  killed  in  wars,  car  ac^ 
cidents,  and  even  had  a  very  close  one 
with  coion  cancer.  These  lucky  breaks 
have  gonen  me  into  my  late  GOs.  Now, 
will  heart  attacks,  strokes.  Alzheimer's 
and  the  tfrousarHis  of  other  disasters 
which  are  contributing  to  the  full  pages 
of  Silent  Keys  in  OST  aJlow  me  a  few 
more  years  to  achieve  my  goafs?  It's  a 
dice  throw,  My  luck  has  held  out  sur- 
prisingly long,  so  we'N  see. 

When  I  do  finally  go.  I  want  to  thank 
alt  of  you  who  have  helped  me  accom- 
plish what  few  things  Tve  done  to  help 
the  world  progress  a  littte,  tVe  led  an 
interesting  life,  A  very  interesting  life. 

The  response  to  my  desktop  publish- 
ing editorial  was  beyond  my  expecta- 
tions. I'll  bet  I  got  a  couple  hundred 
very  good  responses  lo  that  one  from 
hams  interested  in  stafting  their  own 
publishing  businesses. 

One  more  thing.  The  Music/NH  ad 
on  pages  40-50. . .  it's  there  because 
l*m  a  hopeless  romantic  as  far  as 
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TS-790A 

Satellite  Transceiver 

Tlie  new  Kenwood  TS-790A  VHF/UHF  all- 
mode  tri'band  transcerver  is  designed 
for  the  VHF/UHF  and  satellite  "power 
userf  The  newTS-790A  Is  an  aM-mode 

1144/450/1200  MHz  transceiver  with 
many  special  enhancements  such  as 
automatic  uplink/downlink  tracking, 
Other  features  Include  dual  receive^ 
automatic  mode  selection,  automatic 
repeater  offset  selection  for  FM  repeater 
use,  VFO  or  quick  step  channel  tuning, 
direct  keyboard  frequency  entry,  59 
memory  channels  (10  channels  for  sep- 
arate receive  and  transmit  frequency 
storage},  multiple  scanning  and  multiple 
scan  stop  modes.  The  Automatic  Lock 
Tuning  (ALT)  on  1200  MHz  eliminates 
frequency  drift.  Power  output  is  45  watts 
on  144  MHz,  40  watts  on  450  MHz,  and 
10  watts  on  1200  MHz.  (The  1200  MHz 
section  is  an  optional  module.) 


•  High  stability  VFO.  T?ie  duai  digital  VFOs 
feature  rock-stable  TCXO  (temperature  com- 
pensated crystal  oscillator)  circuitry,  with 
frequency  stability  of  ±3  ppm. 

•  Operates  on  13.8  VDC.  Perfect  for 
mountain-top  DXpeditionsI 

•  Tfie  mode  switches  confirm  USB,  LSB, 
CW^  or  FM  selection  with  Morse  Code, 

•  Dual  Watch  allows  reception  of  two 

bands  at  the  same  time* 

•  Automatic  mode  and  automatic 
repeater  offset  selection. 

•  Direct  keyboard  frequency  entry* 

•  59  multi-function  memory  channels. 
Store  frequency,  mode,  tone  information, 
offset,  and  quicic  step  function.  Ten  memory 
channels  for  "odd  split" 

•  cress  encoder  bu?lt-in.  Optional  TSU'5 

enatJles  sub-lone  decode. 

•  Memory  scroll  function.  This  feature 
allows  you  to  check  memory  contents 
without  changing  the  VFO  frequency. 


CompMe  servrce  manuals  are  available  toraf!  Kenwood  transceivers  and  most  accessones, 
Spectticaiions,  feattjres.  and  prtcesare  subject  to  change  without  notice  or  obilgation. 


•  Multiple  scanning  functions.  Memory 
C^iannet  fock-out  is  also  provided. 

•  ALT— Automatic  Lock  Tuning— on  1200 
MHzetiminatesdriftI 

•  500  Hz  CW  filter  built-in. 

•  Packet  radio  connector 

•  Interference  reduction  controls:  10  dB 
RF  attenuator  on  2m,  noise  blanker,  IF  shift, 
selectable  AGC,  all  mode  squelch, 

•  Other  useful  controls:  RF  power  output 
control,  speech  processor,  dual  muting, 
frequency  lock  switch,  RIT 

»  Voice  synthesizer  option. 

•  Computer  control  optioii. 

Optional  Accessories: 

•  PS-31  Power  supply  •SP-31  External  speaker 

•  UT-IO  1?00  MHz  module  •  VS-2  Voice  synthesizer 
unit  •  TSU-5  Programmable  CTCSS  decoder 

•  IF-232C  Computer  fnterface  •  MC-60  A/MC-eO/ 
MC-85  Desk  mics  •  HS-&/HS-6  Headphortes 

•  iyiC-43S  Hand  mic  ♦  PG-2S  Extra  DC  cable 

KENWOOD 

KENWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 

RO.  BOX  22745, 2201  E,  Dominguez  Street 
Long  Beach.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
Pn  BOX  1075, 959  Gana  Court 
Mlssissauga.  Ontario,  Canada  L4T  4C2 


pacesetter  in  Amateur  Radio 


Matching  F^ 


TS-711A/811A 


TheTS-711A  2  meter  and  theTS-811A 
70  centimeter  all  mode  transceivers 
are  the  perfect  rigs  for  your  VHF  and 
UHF  operations.  Both  rigs  feature 
Kenwood's  new  Digital  Code  Squelch 
(DCS)  signaling  system.  Together, 
they  form  the  perfect  '^matching  pair" 
for  satellite  operation. 

Highly  stable  dual  digital  VFOs. 

The  10  Hz  step,  dual  digital  VFOs  offer 
excellent  stability  through  the  use  of  a 
TCXO  (Temperature  Compensated 
Crystal  Oscillatar). 

Large  fluorescent  multi-function 
display. 

Shows  frequency.  RIT  shift,  VFO  A/B» 
SPLIT  ALERT  repeater  offset,  digital 
code,  and  memory  channel. 

40  mylti-function  memories. 
Stores  frequency,  mode,  repeater  off- 
set, and  CTCSS  tone.  Memories  are 
backed  up  with  a  built-in  lithium  battery. 


VHF/UHF  all-mode  base  stations 


1^1 


Versatile  scanning  func.,^, 

Programmable  band  and  memory  scan 
(with  channel  lock-out).  '"Center-stop" 

tuning  on  FM,  An  "alert"  function  lets 

you  listen  for  activity  on  your  priority 
channel  white  listening  on  another 
frequency  A  Kenwood  exclusive! 

RF  power  output  control. 

Continuously  adjustable  from  2  to 
25  watts. 


•  Automatic  mode  selection. 
You  may  select  the  mode  manually 
using  the  front  panel  mode  keys. 
Manual  mode  selection  is  verified  in 
International  Morse  Code. 

•  All-mode  squelch. 

•  High  performance  noise  blanker. 

•  Speech  processor 

For  maximum  efficiency  on  SSB 
and  FM. 

•  IF  shift. 

•  "Quick-Step"  tuning. 

Vary  the  tuning  characteristics  from 
"conventional  VFO  feel"  to  a  stepping 
action, 

•  Built-in  AC  power  supply. 
Operation  on  12  volts  DC  is  also 
possible. 

•  Semi  break-in  CW,  with  side  tone. 

•  VS^  voice  synthesizer  (optional) 

More  TS- 711  Ay  811 A  information  is 
available  from  authorized  Kenwood 
dealers. 


Optional  accessories, 

•  IF-10A  computer  interface 

•  IF-232C  level  translator 

•  CD'10  call  sign  display 

•  SP-430  external  speaker 

•  VS-1  voice  synthesizer 

•  TU-5  CTCSS  tone  unit 

•  MB-430  mobile  mount 


•  MC-60A.  MC-8a  MC-85 
deluxe  desk  top  microphones 

•  MC'48B  16-key  DTMF,  MC-43S  UP/ 
DOWN  mobile  hand  microphones 

•  SV/T-1  2-m  antenna  tuner 

•  SWT'2  70-cm.  antenna  tuner 

•  PG-2U  DC  power  cable 


Cornpiet&  servics  rmrmais  are  avaiialjfB  for  ait  Hisnwood  transcGivef^  am*  most  accessories 
Spec^rk:afion&  feaJUfes  ^d  prices  &re  suti$&^  to  change  withQtA  noUce  or  obkgaUon. 


KENWOOD 
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EDITED  BY  UNDA  RENEAU  KAWKM 


On  August  26^  1969  Mrchael  Harrison 
was  indicted  by  a  Grand  Jury  in  the  Eastern 
District  of  New  "iork  on  50  counts  of  mail  fraud. 
On  February  14,  1990.  Harrison  was  again 
arrested  and  mcarcerated  for  violating  the  tenns 
of  bail,  including  failing  to  appear  in  court. 

On  February  26,  1990  Harrison  pled  guilty 
to  5  counts  of  mail  fraud  before  Judge  Jacob 
Mischler.  Each  counl  of  mail  fraud  can  carry 
up  to  a  five-year  prison  lenri  and  a  S250.000 
fine.  Harrison  is  expected  to  be  sentenced  on 
April  19,  1990  by  Judge  Mischler.  Harrison  is 
currently  in  jail  while  waiting  for  sentencing. 

According  to  the  WSYi  Report.  Harrison  has 
a  long  history  of  fraud  and  swindling.  Unbe- 
tievably,  last  January  he  ran  an  ad  under  a 
fictitious  name,  Robert  Pearson,  in  the  Ham 
Trader.  Before  "Atlas,"  he  operated  other 
scams  under  such  defunct  company  names 
as  Osborne  Computer.  Victor  Technologies, 
and  Webster  Radto,  under  the  names  Marc 
Hansen.  Edward  Harrison,  and  John  McNa- 
mara. 

If  you  would  like  to  write  Judge  Mischler, 
please  address  your  correspondence  to: 
Judge  Jacob  Mischler,  US  District  Court, 
Long  Island  Courthouse,  Uniondale  Avenue 
and  Hempstead  Turnpike,  Uniondale  NY 
11553. 

Martin  T.  Biegelman.  Postal  Inspector  of 
The  United  States  Postal  Inspection  Service, 
is  grateful  to  aU  of  you  who  have  provided 
assistance  in  the  investigation  and  prosecy- 
tion  of  Michael  Harrison.  If  you  have  any  ques- 
lions,  you  may  contact  Inspector  BJegelman  at 
(516)  933-2416  or  write  him  at  PO  Box  160, 
Hicksvrile  NY  11802-0160, 

Cmmniem  Class  iicms 

On  June  15,  1990,  representatives  of  18 
VEC  organizations  will  meet  to  determine 
their  position  on  amateur  leaching  and  testing 
in  regards  to  the  establishment  of  a  codeless 
ticense. 

In  PR  Docket  No.  90-55,  the  FCC  proposes 
replacing  the  Novice  and  Technician  Class 
licenses  with  a  codeless  Communicator  Class 
license.  Operating  privileges  would  be  all  au- 
thorized emission  types  above  220  MHz.  All 
Communicator  testing  would  be  conducted 
under  the  VEC  system. 

Privileges  for  all  ej<isting  classes  would  re- 
main unchanged-  Current  Novices  would 
have  credit  for  20  of  the  60  questions.  New 
Communicator  Class  licensees  not  previously 
Novices  would  gain  full  Technician  class  privi- 
leges, including  6  and  2  meters,  plus  certain 
HF  operation,  by  passing  any  code  test.  Com- 
municator "Plus"  licensees  would  identify 
with  'VAC"  when  operating  below  the  220 
MHz  band. 

For  information,  write  VEC  Recommenda- 
tions Committee,  PO  Box  56S101,  Dallas  TX 


75356.  VEC  chairman  of  the  committee  is 
Fred  Maia  W5YI.  Other  VECs  organizing  the 
committee  are  Raymond  K.  Adams  N4BAQ 
and  RC.  Smith  W6R2A. 


MMUm 


On  February  7,  JAS-lb,  Japan's  second 
amateur  satellite^  was  successfully 
launched  by  the  H-l  vehicle  No.  6  from  Tane- 
gashima  Space  Center  of  NASDA  at  0133 
UTC.  Also  on  board  were  MOS-lb.  the  Manne 
Observatron  Satellite,  and  DEBUT,  the  DE- 
pbyable  Boom  and  Umbrella  Test  payload. 
MOS-lb  was  separated  first,  then  DEBUT  and 
JA&lh  were  separated  one  by  one,  one  hour 
after  liftoff.  JAS-lb  was  named  'Fuji  2"  in 
Japanese,  but  it  may  also  be  called  "Fuji-OS- 
CAR  20"'  as  AMSAT-NA  suggests, 

J AS-1  b  is  now  orbiting  with  apogee  of  1 700 
km  and  perigee  of  900  km.  inclination  of  99 
degrees  and  period  of  112  minutes.  For  de* 
tailed  information  with  operating  schedule 
and  instructions  on  how  to  use  the  Madbox  of 
JAS-1b,  write  The  JARL  News,  Japan  Ama- 
teur Radio  League.  Inc.,  14-2,  Sugamo  1- 
chome,  Toshima-ku,  Tokyo  170,  Japan. 

A  fund  in  memory  of  Robert  W.  Gunder- 
son  W2JI0,  who  died  In  1987,  has  been  start- 
ed by  the  Alumni  Association  for  Special  Edu* 
cation.  Bob  W2JI0  was  the  editor  and  narrator 
of  The  Bfaiife  Technical  Press,  the  only 
magazine  on  electronics  for  the  btind  and 
deaf-blind.  He  taught  amateur  radio  and  elec- 
tronics at  the  school  for  many  years. 

Bob  toured  the  country,  speaking  to  ama- 
teur clubs  and  exhibiting  the  auditory  equip- 
ment he  designed  for  the  blind.  He  enjoyed 
activity  in  Army  MARS.  On  Saturdays,  Bob 
W2JI0  worked  at  Hudson  Radio  in  Manhattan 
as  an  electrical  consultant.  If  you  brought  him 


a  problem,  he'd  help  you  solve  it. 

Starting  m  June  1 990,  each  year  the  Alumni 
will  award  a  scholarship  to  a  blind  or  deaf- 
blind  student  who  is  most  deserving  scholasti- 
cally .  The  amount  of  the  scholarship  witi  large- 
ly depend  on  the  contributions  received.  If  you 
wish  to  contribute*  please  make  your  check  or 
money  order  payable  to  the  Robert  Gunder- 
son  Memorial  Fund  Association,  Address  your 
letter  in  care  of  the  Alumni  Association  Fund, 
Attn.  Joseph  Bruno,  Treasurer.  420  W.  261 
St..  Bronx  NY  10473. 


tf  you're  a  ham  and  a  white- water  rafter, 
monitor  UA4WAR  on  14277  or  14282  kHz  at 
031 5Z  weekends,  or  RA4WZ  on  28650  kHz 
weekends,  Soviet  radio  club  ACDXA  (s  look- 
ing for  US  amateurs  to  join  teams  for  summer 
competitions.  (DX  Bulletin.) 


ffm  Satellite  lest 


Last  January,  using  only  VHF  HTs,  Cana- 
dian amateurs  across  western  Canada 
communicated  over  a  repeater  network  in 
British  Columbia  connected  to  a  similar  net- 
work in  Alberta.  The  Inter-Provincial  Amateur 
Radio  Network  used  a  narrow  band  SCPC 
format  on  the  Anik  C2  (Ku-band)  geostation- 
ary satellite.  The  7.5  kHz  channel  was  operat- 
ed on  a  ptt  basis  the  entire  month.  The  test 
included  packet  via  satellite. 

IPARN's  goal  is  to  build  a  nationwide  VHF 
satellite-repeater  communications  network. 
The  test,  closely  monitored  by  government 
and  commercial  inte rests,  brought  very  posi- 
tive comments  from  both.  For  more  informa- 
tion, writs  iPARN,  Dept.  290,  PO  Box  3156, 
Langley  BC  V3A  4R5. 

We  wish  to  thank  all  our  contributors,  as  listed 
above.  Keep  the  news  commg  in! 


JAS-lb,  Japan 's  second  amateur  satellite,  was  successfully  separated  from  the  H-!  vehicle  No,  6 
an  hour  after  liftoff. 
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"You're  miles  ahead 

YA/ll  1^  I    u5il^^£^^n  ^' Rick  Woodsome.Communicadons  Consultant 
mm  Mmm,  wL  ^^^MM,  ^9^^ J.  Km     Woodsome  and  Associates,  Boulder,  Colorado 

When  the  directors  of  the  Coors  International  Bicycle  Classic  needed 
a  sophisticated  mobile  communications  system,  they  turned  to  commu- 
nications consultant  Rick  Woodsome.  Asa  communications  specialist, 
Woodsome  knows  what  it  takes  to  make  a  communication  system  work. 

That's  why  he  turned  to  Larsen  Antennas. 

Tou  don't  pull  off  the  largest  sports  event  in  the  VVeslem  Hemisphere 
without  good  communication.  And  you  don't  have  good  communication 
without  me  right  equipment. 

''Larsen  antennas  were  instrumental  in  making  last  summer's 
Coors  Classic  an  overwhelming  success.  They  were  key  to  our  entire 
communication  network, 

''Without  Larsen,  it  would  have  been  uphill  all  the  way." 

Rick  Woodsome 


THE  AMATEUR^S  PROFESSIONAL 

tarsen  Kulrod*  and  KOIduckie*  antennas 
provide  amateurs  the  same  advanlaoes  enjoyed  b 
commercial  two  way  radio  users.  Both  combine 
top  performance  witn  the  long  rangedependabilit 
you  want. 
See 

your 
dealer 
for  the 
com- 
plete 
line  of 
Lar^n 
antennas 
and  per- 
manent 
and 
tempo- 
rary mounts.  You  can  buy  with  confidence, 
tKcause  they're  all  backed  t3y  Larserfs  No 
Nonsense  Warranty  for  a  full  six  months. 

Fof  a  professional  approach  to  amateur  radio 
tune  in  to  Larsen. 


rsen  flntennQS 


The  Amateur's  Professional  * 

See  youi  feivonte  amateur  dealer  or  write  for  a  free  amateur  catalog 

IN  USA:  Larsen  Electronics.  Inc.,  T16t1  N.E  50tri  Avenue.  RO-  Box  1799,  Vancouver,  Washington  98668  (206)  573-2722. 
IN  CANADA:  Canadian  Larsen  Electronics,  Ltd.,  149  West  6th  Avenue,  Vancouver,  B,C.  V5Y 1K3  (604)  872*8517 


CIRCLE  21  ON  READER  SERVICE  CAflD 


4  OA  your  F««dback  card 


SAREX-90 

Ham-ln-Space  Shuttle  Missions 

by  Tom  Clark  W3IW1.  Ron  Parise  WA4SIR,  and  Bill  Tynan  W3X0 


Remember  the  thnll  when  Owen  Garriott 
W5LFL  became  the  firsi  '*ham  in 
space"  on  the  space  shuttle  Columbia  in 
1983?  Owen  was  followed  two  years  later  by 
Tony  England  W0ORE,  Owen's  flight  had 
been  limited  to  voice  on  2  meter  FM,  Tony's 
added  two-way  SSTV  (Slow  Scan  TV), 

How  did  we  manage  tn  gel  hams  in  space? 
Through  SAREX,  the  Shuule  Amateur  Radio 
Experiment.  The  *  "experiment"  designation 
opened  many  doors  to  future  amateur  radio 
partictpation  in  US  manned  space  missions. 
Proposals  lo  include  amateur  radio  on  these 
flighls  were  submitted  to  NASA  by  AMSAT- 
NA  and  the  ARRL.  Earlier  attempts  to  have 
W5LFL  operate  an  amateur  station  from 
Skyhtb  had  failed,  so  acceptance  of  these 
proposals  came  as  a  particular  pleasure. 

Ron  Parjse  WA4SIR,  an  active  AMSAT 
member*  was  selected  as  a  Payload  Specialist 
on  a  mission  then  scheduled  for  early  1986, 
Another  ham-in- 
space  opportunity! 
Ron  was  especially 
eager  to  include 
packet  on  his  flight . 
Unfortunately,  ev* 
erything  came  to  a 
screeching  halt  with 
the  Challenger  dis- 
aster, Ron*s  mis- 
sion. Astro  1 ,  was  to 
be  next  after  Chal- 
lenger . 

Plans  did  not  re- 
sume until  mid* 
1987,  A  renewed 
SAREX  Committee 
gathered.  Their  task: 
To  promote  amateur 
operation  from  as 
many  future  US 
manned  missions  as 
possible. 

Work  BegiiLS  .4ii€w 

At  the  SAREX 

Committee's  first 
meeting  it  was 
learned  that  despite 
the  best  efforts  of  the 
ARRL  and  AMSAT 
prior  to  the  Chal- 
lenger accident, 
SAREX  was  not  in* 
eluded  among  the 
planned  experiments 
on  the  new  Astro  1 
flight,   STS'35, 


More  letters  to  NASA  were  needed  for  ap- 
proval. And  approval  by  NASA  wasn*t  all; 
any  proposed  shuttle  exp>eriment  had  to  be 
thoroughly  documented  and  subjected  to  nu- 
merous rigorous  safety  analyses  and  tests. 

in  the  two  years  since  the  Challenger,  vari- 
ous proposals  were  advanced  to  again  include 
SSTV  and  to  add  an  FSTV  (Fast  Scan  TV) 
uplink  experiment,  as  well  as  packet,  to  the 
SAREX  package.  In  meetings  the  Committee 
held  with  NASA  Johnson  Space  Center  offi* 
cials,  it  became  clear  that  STS-35  would  not 
have  enough  mid-deck  locker  space  available 
for  this  full  compliment  of  SAREX  experi- 
ments, mostly  because  the  mission  was 
scheduled  to  last  ten  days,  requiring  more 
food  and  supplies  than  most  shuttle  flights. 

At  first  it  appeared  that  this  would  keep 
amateur  radio  out  of  the  mission,  but  a  deci- 
sion was  then  made  to  shrink  the  SAREX 
payload  by  delaying  the  SSTV  and  FSTV 


COMPtiTER 


figure  /,  STS*35  Configuration. 


experiments  until  STS-37  (more  on  that 
later),  leaving  STS-35  with  just  voice  and 
packet.  This  shrinking  was  made  possible  by 
the  development  of  a  very  small  TNC,  the 
Tasco  HK'21,  donated  to  the  project  by 
Heath.  The  availability  of  a  new,  much 
smaller  power  supply  also  contributed. 
These,  along  with  the  same  Motorola  2  meter 
FM  HT  used  before,  would  make  up  the 
entire  electronics  package.  A  new  side  win- 
dow antenna  would  round  out  the  amateur 
equipment. 

But  wait ...  if  we*re  going  to  operate  pack- 
et, don't  we  need  a  computer,  or  at  least  a 
terminal?  In  the  years  since  the  packet  experi- 
ment was  first  proposed,  NASA  had 
equipped  the  orbiter  with  a  GRID  general 
purpose  laptop  computer.  NASA  refers  to 
this  as  the  PGSC,  for  Payload  General  Sup* 
pon  Computer.  One  of  these  will  be  available 
for  SAREX  when  it's  not  otherwise  occupied. 

STS-JS^s  Orbital 
Characteristics 

A  major  objective 
of  ham-in-space  op- 
erations is  to  expose 
young  people, 
through  amateur  ra- 
dio, to  technology  in 
general  and  to  the 
space  program  in 
particular.  Doing  so^ 
we  showcase  ama- 
teur radio  and  gain 
new  recruits  to  the 
hobby.  Unfortunate- 
ly, the  launch  is  at 
night,  and  flighi 
plans  for  STS-35 
present  a  major 
problem  for  our  ob- 
jective: due  to  the 
planned  28.5  degree 
inclination  orbit, 
passes  over  the  US 
will  be  less  than  ideal 
for  classroom  partic- 
ipation. 

Many  factors 
determine  when, 
where,  and  by  whom 
a  spacecraft  will  be 
seen,  such  as:  launch 
time  of  day,  orbital 
altitude,  and  inclina- 
tion of  the  orbit. 
Let*s  look  at  each  of 
these,  why  they  were 
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chosen  for  STS-35,  and  how  they  affect 
SAREX  operaiion, 

STS-35's  inclination  of  28 > 5  degrees 
means  that  the  ground  Irack  of  the  shuttle  will 
never  go  north  of  -1-28.5  or  south  of  —28,5 
degrees  in  latitude.  Why  would  anyone 
choose  an  orbil  that  covered  such  a  limited 
area?  The  answer  is  that  a  28,5  degree  orbil 
r^pitres  a  launch  azimuth  of  90  degrees,  or 
due  cast  from  the  Kennedy  Space  Center. 
This  takes  muximuTTi  advantage  of  the  earth\ 
rotational  velocity  to  achieve  orbital  velocity. 
A  higher  inclination  orbit  would  benefit  ama- 
teur radio  coverage,  but  require  more  energy 
to  attain  (he  necessary  velocity ,  and  result  in  a 
lower  orbital  altitude. 

The  altitude  of  the  orbit  determines  how 
much  of  the  earth's  surface  can  be  seen  from 
the  spacecraft.  Astro  1 ,  the  primary  payload 
of  STS~35,  consists  of  a  suite  of  four  astro- 
nomical telescopes  for  observing  ultraviolet 
and  x-ray  frequencies.  An  altitude  of  350  km 
(219  miles)  was  chosen  as  the  optimum  height 
for  this  pay  load.  For  SAREX,  this  altitude 
provides  line  of  sight  (LOS)  paths  as  far  as  47 
degrees  north  latitude  and  47  degrees  south 
latitude.  All  of  the  continental  United  States 
except  for  the  very  northernmost  points  will 
have  line  of  sight  opportunities. 

The  nighttime  launch,  required  because 
of  mission  coniraints  of  the  Astro  1  payload. 
makes  it  impractical  to  put  on  in-school 
demonstrations  by  direct  communica- 
tion with  the  shuttle.  Therefore,  a  relay 


Photo  A,  STS-35  Paiket  Station, 


plan  is  being  pursued. 

Optimum  Launch  time  will  bu  06:00  GMT, 
or  2  AM  EDT,  which  means  that  most  of  the 
passes  over  the  US  will  occur  during  late 
evening  or  early  morning. 

Frequencies 

Table  I  lists  the  frequencies  presently  in- 
tended to  be  used  for  FM  voice  and  packet  on 
both  STS-35  and  STS-37.  SSTV  on  STS-37  is 
expected  to  use  these  same  frequencies,  while 
(he  FSTV  uplink  experiment  on  STS-37  will 
be  around  436  MHz. 

The  primary  pair,  used  on  other  shuttle 
missions »  are  145.55  MHz  as  the  downlink 
and  144.95  MHz  as  the  uplink,  the  customary 
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Figure  2,  STS-37 Configuraiion. 
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repeater  offset.  It  fits  2  meter  band  usage  in 
the  rest  of  the  worid.  The  145.55/144.95 
MHz  combination  is  present  in  both  Groups  1 
and  4,  so  that  alternate  uplink  rrequencies 
from  Group  1  can  be  used  over  North  and 
South  America,  and  those  from  Group  4 
would  be  used  generally  in  other  parts  of  the 
world.  145.55  MHz,  used  regularly  by  Sovi- 
et hams  aboard  Mir,  has  become  the  principle 
frequency  for  manned  amateur  space  opera- 
tions. 

Note  that  NONE  of  the  combinations  listed 
arc  for  simpler  operation.  DO  NOT  CALL 
THE  SHUTTLE  ON  THE  SAME  FRE- 
QUENCY ON  WHICH  YOU  HEAR  IT. 
This  procedure  may  be  a  liltlc  strange  for 
packet  folks,  who  arc  accustomed  to  working 
simplex,  but  everything  works  the  same  way 
as  it  does  when  you  are  operating  on  a  single 
channel, 

A  word  about  frequency  deviation  for 
packet  operation:  Because  of  the  approxi* 
mateiy  3  kHz  of  Doppler  implicit  in  the  shut- 
tle's orbit,  it  is  best  to  keep  transmit  deviation 
to  about  3  kHz.  Otherwise,  without  Doppler 
correction,  your  signal  may  be  so  distoned 
that  SAREX  cannot  copy  you. 

Linking  Up  with  the  Schools 

With  SAREX  classified  as  a  secondary 
payload,  its  operating  time  comes  after  re- 
quirements for  the  primary  payload  have 
been  met,  Astro  K  a  Spacelab  payload,  re- 
quires 24-hour  operation^  so  Ron's  normal 
12-hour  duty  shift  will  be  completely  schcd* 
ulcd  with  ASTRO  activities.  The  other  12- 
hour  period  must,  of  course,  include  some 
lime  for  sleeping,  eating,  hygiene*  change- 
of-shift  briefings,  and  tending  to  any  mid- 
deck  experiments  left,  like  SAREX. 

The  scheduling  folks  allocate  eight  hours 
for  sleep  whether  or  not  one  actually  sleeps 
that  long,  leaving  four  hour^  free.  These  four 
are  divided  into  two  hours  after  the  duty 
shift,  before  sleep  (imaginatively  called 
PRE'SLEEP),  and  two  hours  after  getting 
up,  prior  to  duly  shift  (yoo  guessed  it — 
POST-SLEEP!).  Ron's  PRE-SLEEP  and 
POST-SLEEP  periods  are  therefore  the 
SAREX  windows. 

The  good  news  is  that  these  windows 
provide  excellent  coverage  for  Australia, 
Japan » South  America,  and  South  Africa.  The 
bad  news  is  that  the  US  has  poor  coverage. 


But  maybe  the  bad  news  isn't  so  bad,  since  a 
tremendous  effort  is  being  mounted  to 
provide  coverage  through  a  network  of 
ground  stations  in  other  parts  of  the  world*  in 
conjunction  with  relay  links  back  to  the  US. 
This  network  is  similar  to  the  one  created  for 
the  AMSAT  Launch  Information  Network 
Service  (ALINS)  in  support  of  the  recent 
Microsat'^UoSAT  launches. 

At  this  end,  a  telephone  bridge  will  be 
established  to  local  repeaters.  Volunteers 
across  the  country  will  be  asked  to  contact 
local  schools  and  offer  to  put  on  demonstra- 
tions of  shuttle  amateur  voice  and  packet 
communications  using  their  local  repealers  as 
the  final  link  to  the  school,  A  few  schools  will 
be  selected  to  participate  in  actual  two-way 
exchanges  between  students  and  the  astro- 
nauts via  amateur  radio.  For  example,  if  the 
shunic  is  over  Australia,  a  two-way  exchange 
between  a  US  school  and  the  shuttle  can  be 
arranged  as  follows:  The  school  is  linked  via 
2  meters  to  a  local  contact  who  patches  them 
into  the  telephone  bridge.  This  bridge  is  then 
us^d  to  hook  up  with  an  Australian  station 
who  phone  patches  the  conversation  up  to  the 
shuttle.  Repeater  groups  who  would  like  to 
hook  into  the  telephone  bridge  to  monitor 
these  activities  should  contact  AMSAT  or  the 
ARRL. 

This  approach  involves  many  more  ama- 
teurs directly  in  SAREX  operations,  and 
showcases  the  impressive  capability  of  the 
international  amateur  community  to  set  up  a 
worldwide  ground  network  in  support  of  the 
flight.  NASA  and  industry  people  who  have 
learned  of  the  amateur  community's  inten- 
tions are  truly  amazed  at  the  thought  of  an 
informal  fellowship  of  communications  hob- 
byists putting  together  such  an  ambitious  net- 
work so  quickly! 

Packet  and  ROBOT— Successful  QSOs 

So  far  we  have  been  talking  about  crew- 
tended  operations  only,  real-time  voice  and 
packet  QSOs  with  the  crew.  Packet  ROBOT 
operations  do  not  require  crew  attention  ex- 
cept for  activation  and  deactivation.  The 
ROBOT  will  generally  be  activated  during 
one  of  the  crew-tended  windows,  then  deacti- 
vated during  the  next  one.  This  gives  approx- 
iniatcly  twelve  hours  ON  and  twelve  hours 
OFF  for  die  ROBOT,  with  the  operational 
period  chosen  to  cover  all  the  US  passes- 

In  addition  to  the  planned  in-school  com- 
munication sessions,  it  is  hoped  that  WA4SIR 
will  have  time  to  make  some  generally  un- 
scheduled direct  voice  contacts.  However,  it 
is  the  packet  radio  capability  on  both  missions 
that  will  make  it  possible  for  far  more  suc- 
cessful QSOs  between  amateurs  and  the  shut- 
tle than  has  been  possible  on  any  previous 
ham-in-spacc  operations.  The  SAREX  pack- 
et equipment  can  be  left  unattended.  The  new 
side  window  antenna^  designed  and  built  by 
volunteers  at  the  Motorola  Amateur  Radio 
Club  in  Schaumburg,  Illtnois,  can  be  left  in 
place.  The  old  antenna,  which  was  mounted 
in  one  of  the  upper  deck  windows,  had  to  be 
removed  when  the  window  was  needed  for 
visual  observations  or  photography.  The  side 
windows  are  not  normally  used  during  the 


Table  1 . 
SAREX  Voice/Packet  Frequencies 

Transmit  Freqs.      Receive  Freqs, 
GrtHjp  1  145,S5  MHz  144.95  MHz 

T44.91 

■^  144.97 

Group  2         145.51  144.91 

144.93 

144.99 

Group  3    145,59         144.99 

*  144.95 

Group  4    145.55        144.95 

144.70 
144.75 
144,80 
144.05 


Table  2.  QRZ  or  Heard  List 

WA4SIR-1>QR2<UI>: 
#3405-NE3H  WB6GFJ  K5RR  KG5I 
WB3IL0  N3ACL  N3FWX  WA3TSD  W3ZM 
WA3USG  WB3AXC  N3G1Y  KE4TZ  G3ZCZ 
K04A  WA3EPT  KA3TUU  WB3AFL  WB3IMM 
N3AGG  DB20S  CM4ZC  G2BVN  4Z4ZB 
G3RWL  G3AAJ  G3I0R  JRISWB  JA1ANG 
W3HZU  W3INK  W3GXT  N4QQ  W3IWI W3IUI 


Table  3. 

QSL  or  Contlrmtng  Stations  Worked  List 

WA4SIR-1  > 

QSL<Ul>: 

NI3F/t86 

WB2TNL/ie5 

KA3MJM/181 

W3JUI/179 

WB3AFU177 

NF3N/1 76 

WA3EPT/175       N4QO/174 

WA4S1R/173 

W3IWI/172 

Table  4.  Example  of  the  Metabeacon 

WA4SIR-1  >QST  <l  Si  flO> : 

Your  ROBOT  QSO  will  be  automaticaHy 
logged  and  you  will  receive  a  serial  num- 
ber for  the  QSO.  Your  sticcesstui  QSO  will 
be  announced  in  the  beacon  addressed  to 
QST.  All  stations  heard  by  the  ROBOT  are 
announced  by  the  beacon  addressed  to 
QRZ. 


Shuttle  Audio  HP  Relay  Frequencies: 

WA3NAN— Goddard  Space  Flight  Center: 
3.860,  7.1 8S.  14.295. 147.45  MHz 

W5RRR— Johnson  Space  Center:  3.840, 
14.280,  146.64  MHz 

VV6VI0— JPL;  3.840.  21 ,280  MHl 


on-orbit  portion  of  missions. 

The  HK-21  TNG  will  be  loaded  with  an 
upgraded  version  of  SAREX  ROBOT  soft- 
ware. Sticcessfiil  testing  of  the  updated  (Tight 
TNC  software,  written  by  Howie  Goldstein 
N2WX,  was  recently  completed  by  W3IW1 
and  others  in  the  Washington  area.  Joe 
Kj^sct  G3ZCZ,  working  with  Ron  WA4SIR, 
has  configured  a  custom  version  of  his  LAN- 
LINK  packet  terminal  program  to  ran  on  the 
GRID  computer. 

ROBOT  software  has  two  main  ftinciions: 
1.  An  automatic  QSO  machine  capable  of 
making  a  complete,  'MegaF'  QSO  under 


computer  control.  2.  Beacons  that  tell  who 
has  been  worked  and  heard,  and  which  send 
information  on  shuttle  activities. 

Let's  take  a  look  at  the  ROBOT  QSO  ma- 
chine, A  minimum  legal  QSO  can  be  defmed 
as  the  two-way  exchange  of  information  with 
acknowledgment.  Here's  an  example  of  a 
QSO  between  W3rWl  and  the  SAREX 
ROBOT,  WA4SIR'L  as  seen  on  W3rwrs 
terminal  screen.  W3iWl  types  the  connect 
command  which  is  echoed  back: 

C    WA4SIR-1 

When  a  connect  is  estabtished.  these  Hues 
^pear: 

***  CONNECTED  to  WA4SIR-1 
#19I-Tmt  QSO  with  the  SAREX  Shuttle 
''ROBOT"  automatic  QSO  machine 
***  DISCONNECTED 

This  exchange  includes  the  legal  elements 
of  a  QSO:  The  station  connects  with  the 
ROBOT.  In  doing  so,  the  station's  callsign  is 
transmitted  to  the  ROBOT.  By  accepting  the 
connection,  the  ROBOT  acknowledges  re- 
ceipt of  the  information  by  sending  back  a 
unique  serial  number  (#191). 

The  ROBOT  must  hear  the  j^tation^s  ACK 
in  order  to  declare  the  QSO  **good''  and  to 
enter  it  into  the  log.  If  no  ACK  is  received 
after  a  predetermined  number  of  retries,  the 
QSO  is  not  entered  into  the  log.  The  user 
knows  he  had  a  QSO  because  he  receives  a 
disconnect,  and  because  his  call  is  imniedi* 
ately  placed  in  the  QSL  log.  The  ROBOT 
QSO  machine  is  configured  to  work  up  to 
nine  simultaneous  connections. 

The  *'NorinaJ*'  Beacons 

The  SAREX  software  on  the  orbiter's  TNC 
includes  two  or  three  beacons  sent  down  at 
predetermined  intervals^  probably  about  ev- 
ery 2  minutes.  First,  the  QRZ  beacon  lists  the 
last  35  stations  heard.  An  example  of  such  a 
beacon  packet  is  shown  in  Table  2.  ^ch  time 
a  beacon  is  sent,  a  beacon  serial  number 
(#3405  in  this  case)  identifies  the  epoch  time 
to  help  in  confirmation  of  SWL  reports. 
When  the  list  of  35  fills  up,  the  oldest  entry  is 
dropped  off  the  bottom  to  make  way  for  a  new 
entry*  Next,  the  software  sends  a  list  of  the 
last  15  stations  worked  and  the  QSO  serial 
number  for  the  contact  as  shown  in  Table  3. 

The  QRZ  and  QSL  beacons  may  be  accom* 
panied  by  another  beacon  if  desired.  En  this 
case  the  address  is  SAREX,  but  it  could  be 
anything,  as  shown  below: 

WA4SIR-I  >  SAREX  <UI>: 

Connect  to  WA4SIR-1  for  a  QSO  with  the 

SAREX  ROBOT. 

The  Metabcacon 

The  software  also  includes  a  **Meiabea- 
con*'  consisting  of  numbered  'T*  frames  ad- 
dressed to  QST  which  arc  periodically  sent 
out  independent  of  the  QSL/QRZ  beacon. 
The  Metabeacon  is  intended  to  transmit  a 
longer,  up  to  L7K,  instructive  text  message. 
An  example  of  the  Metabeacon  is  shown  in 
Table  4. 

Perhaps  it  might  illustrate  how  all  of  this 
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works  by  imagining  that  you  arc  the  ham 
astronaut  aboard  the  shuttle  Columbia  on 
Mission  STS-35,  For  the  W31W1  QSO 
shown  above,  here  is  what  would  appear  on 
the  screen  of  the  GRID  laptop. 

***  CONNECTED  to  WSIWI 
♦*»  W3IWI  QSO  confirmed  ^191 
***  DISCONNECTED 

The  QSL  ^  *  worked  ^^  log  is  kept  in  the  HK- 
21  TNC's  RAM.  Up  to  650  entries  t^  be 
listed,  and  the  list  is  retained  even  when  the 
power  is  shut  off.  The  log  lists  only  unique 
contacts.  If  you  work  the  ROBOT  more  than 
once,  only  the  firsi  contact  is  logged,  even 
though  you  will  be  given  a  unique  serial  num- 
ber for  the  later  QSOs.  The  tog  ignores  your 
SSID,  so  a  contact  from  K9DOG-1  made 
after  a  K9DOG  QSO  is  considered  a  dupe. 
The  TNC^s  650  entry  list  should  last  for  most 
of  the  mission,  but  it  is  anticipated  thai  Ron 
will  dump  the  log  once  or  twice  per  day  to  the 
GRID  laptop. 

Joe  Kasser  G3ZCZ  has  set  up  LAN-LINK 
software  for  the  space  segment  on  the  GRID 
PC  which  will  automate  most  of  the  functions 
Ron  will  need  in  order  to  set  up  the  TNC,  load 
the  beacons,  save  the  logs,  etc, 
LAN-LINK  has  a  number  of  fea- 
tures designed  especially  for 
ground  stations  iiying  to  work  the 
SAREX,  copy  telemetry  from  the 
Microsats,  and  other  special  ac- 
tivities, (See  the  Packet  Talk 
column  on  p.  58  for  a  description 
of  LAN  LINK.) 


QSLs 

QSLs— the  culmination  of 
a  successful  and  sought  after 
QSO.  This  aspect  of  amateur  ra- 
dio has  not  been  forgotten.  Cards 
for  stations  who  have  successful 
QSOs  with  the  Shuttle  will  be 
made  out  automatically  based  on 
the  QSL  ** worked"  log  described 
above. 

SWL  cards  for  people  who  are 
heard  by  the  SAREX  ROBOT 
must  be  handled  differently.  The 
TNC  simply  does  not  have  enough 
on-board  RAM  to  retain  a  heard 
list  any  longer  than  35  entries;  the 
QRZ  beacon  will  send  the  entire 
heard  list  every  minute  or  two, 
along  with  the  beacon  serial  num- 
ber. Anyone  wanting  an  SWL 
card  will  have  to  send  a  hard-copy 
listing  of  the  QRZ  in  which  their 
call  appears,  complete  with  the 
beacon  serial  number.  Or  they  can 
send  in  the  whole  packet  with  the 
header  as  captured,  via  packet  ra- 
dio to  a  collection  point  to  be  an- 
nounced. More  detailed  proce- 
dures will  be  announced  later. 

Information  Disseminatiofi 

Dissemination  of  shuttle  infor- 
mation will  be  via  a  system  of  key 
stations,  namely  WA3NAN  at  the 
Goddard  Spaceflight  Center  Am- 
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aieur  Radio  Club  in  Greenbelt.  Maniand; 
W5RRR  at  JSC  in  Houston;  and  W6Vro  at 
JPL  in  Pasadena,  California.  These  stations 
wOl  operate  on  HF  and  VHP  24  hours  a  day, 
carrying  official  NASA  supplied  voice  com- 
munication between  Mission  Control  in 
Houston  and  the  shuttle  crew.  Amateur  vol* 
unteers  at  JSC  will  feed  further  information 
via  a  computer  network  to  these  stations  and 
others,  including  W I  AW, 

Updates  and  operating  schedules  will  also 
be  announced  during  the  weekly  AMSAT 
nets  on  3 .840  MHz  every  Tuesday  evening  (9 
PM  Eastern,  9  PM  Central  and  8  PM  Pacific 
time).  AMSAT  nets  are  also  held  each  Satur- 
day at  1900Z  on  14.282  MHz  and  at  2300Z 
on  18,155  MHz,  Bulletins  will  appear  on 
packet  BBSs  worldwide  as  well  as  WlAW 
transmissions*  The  Metabeacon  may  also  be 
used  for  announcements.  Those  of  you  with 
satellite  TVRO  svsicms  can  watch  continu- 
ous  live  coverage  of  the  mission  via  NASA 
Select  on  SATCOM  F-2,  channel  13.  NASA 
will  be  highlighting  some  of  the  ham-in-space 
activities  via  this  satellite  feed.  Also,  various 
ATV  groups  are  planning  to  retransmit  this 
signal  (see  the  ATV  column  in  this  issue),  tf 


STS*35  Operating  Schedule 

All  times  are  in  Mission  Elapsed  Time  (MET).  MET  is  calculat* 
ed  from  liftoff  time.  Example;  24  hours  after  liftoff  would  be 
represented  as  Day  1  ODOO  MET. ,  Xurrent  plans  are  for 
liftoff  on  May  9  at  0447  UTC. 


ROBOT  Packet 

Day  0 

3200  MET 

— 

Day  1 

1020  MET 

Day  1 

21 1 5  MET 

— <■ 

Day  2 

0835  MET 

Day  2 

2000  MET 

— 

Day  3 

0756  MET 

Day  3 

1900  MET 

— 

Day  4 

0640  MET 

Day  4 

1830  MET 

Day  5 

0545  MET 

Day  5 

1720  MET 

— 

Day  6 

0550  MET 

Day  6 

1740  MET 

Day  7 

0535  MET 

Day  7 

1745  MET 

— 

Day  S 

0445  MET 

Realtime  Voice/Packet  Opportunities 

(Bon  may  operate  "live"  within  these  time  windows.) 


Day  0 

1900 

— 

2145  MET 

Day  1 

1020 

^■^ 

1200  MET 

Day  1 

aooo 

— 

2115  MET 

Day  2 

0840 

— 

1030  MET 

Day  2 

1830 

— 

2000  MET 

Day  3 

0756 

— 

0930  MET 

Day  3 

1730 

— 

1900  MET 

Day  4 

0640 

■ — 

0830  MET 

Day  4 

1630 

— 

1815  MET 

Day  5 

0545 

_ 

0000  MET 

Day  5 

1600 

— 

1730  MET 

Day  6 

05B0 

~~ 

0800  MET 

Day  6 

1600 

— 

1730  MET 

Day  7 

1500 

^^ 

1750  MET 

Day  8 

0446 

0615  MET 

*Spdd«t  ''Astronomy  Lesson  from  Space** . .  .This  will  be 
(^f hed  on  the  NASA  Select  Satellite  feed  to  interactive  ciass- 
rooms  at  GocFdard  Space  Flight  Center  in  Graenbeft,  Mary* 
land,  as  well  as  Marshall  Space  Center  in  Huntsville,  Ala- 
bama. This  is  a  great  opportunity  for  hams  to  relay  this 
session  into  classrooms  via  voice  and  ATV  links  to  involve  as 
many  schools  as  possible! 


you'd  like  to  help  relay  shuttle  audio  or  video 
into  the  classroom,  please  contact  Rosalie 
White  at  ARRL  Headquarters  (225  Main  St,, 
Newington  CT  0611 1)  for  a  SAREX  school 
information  package. 

Another  Opportunity 

Ham-in-space  fortunes  took  another  jump 
when  Shunie  Pilot  Ken  Cameron  secured  his 
license  and  the  call  KB5A WP.  Ken  is  sched- 
uled to  fly  on  STS-37,  Another  joint  ARRL/ 
AMSAT  letter  proposing  amateur  operation 
on  this  flight  went  to  NASA  Headquarters 
and  was  accepted,  so  plans  are  underway  for 
yet  another  SAREX.  This  time,  it  appears 
that  there  will  be  room  for  the  entire  package, 
including  two-way  SSTV  (as  on  the  STS-5 1 F 
mission)  as  well  as  voice  and  packet. 

Plans  also  call  for  an  FSTV  uplink  experi- 
ment. The  Amateur  Radio  Club  at  Motorola 
is  providing  most  of  the  equipment.  The  new 
antenna,  also  made  by  this  group,  includes 
provisions  for  receiving  70cm  ATV  signals. 
Successfully  receiving  FSTV  aboard  the 
shuttle  would  be  a  first;  although  NASA  has 
downlinked  hours  of  FSTV,  diey  have  yet  to 
uplink  it. 

Link  calculations  are  not  en- 
couraging, but  some  dedicated 
groups  across  the  southern  part  of 
the  country,  where  shuttle  cover- 
age will  be  best,  plan  to  expend 
maximum  effort.  If  they  can  re- 
ceive at  least  a  few  minutes  of 
acceptable  color  video,  the  exper- 
iment will  be  considered  a  suc- 
cess, and  score  a  first  for  amateur 
radio.  The  SAREX  configuration 
slated  for  STS-37  is  shown  in  Fig- 
ure!. 


Current  Status 

Current  plans  for  STS*35  call 
for  SAREX  to  carry  the  Motorola 
NT  used  previously,  plus  a  small 
packet  radio  TNC  {a  modified 
Heaih/Tasco  HK-21  '^pocket 
packet")  and  the  side  window 
mounted  antenna  from  the  Mo- 
torola ARC,  The  TNC  will  be 
used  with  one  of  the  PGSC  GRID 
MD-DOS  laptop  computers  now 
carried  in  the  orbiter.  STS-37  is  to 
include  the  same  functions,  plus 
two-way  SSTV  capability  and  the 
FSTV  uplink  experiment. 

Equipment  and  software  are 
ready  for  both  STS-35  and  STS- 
37.  Flight  dates  are  currently  May 
9,  1990  for  STS-35  and  Novem- 
ber 1,  1990  for  STS-37,  These 
dales  represent  changes  from  the 
previously  announced  dates  of 
April  26  for  STS-35  and  June  4  for 
STS-37.  Excerpted  from  the 
AMSAT  Journal. 


Bill  Tynan  W3X0,  contact  person 
for  this  article,  may  be  reached  at 
HCR5  Box  574-336.  Kerrvilk  TX 
78028. 


rvJ? 


Packet  Controller 


I 


Specifications: 

•  Processor:  ZiJog  Z80,  RAM:  Battery  backed.  32K  Bytes, 
ROM:  32K  Bytes 

•  HariJware  HOLC:  ZJtog  8530  SCC 
Modem: 

•  Modulalor/Demodulator:  AMD  7910  "World  Chfp"([m).  with 
differential  AM  detection  and  phase -continuous  sine  wave 
AFSK  generator 

•  Modulator  Output  Level:  Adjustable.  5  to  300  miHi volts  RMS 

•  Input  Sensitivity:  5  millfvolts  RMS 

•  Input  Range:  5  to  770  miliivoits  RMS 

•  External  Modem  Connector  for  use  with  external  modem 

•  Hardware  Watchdog  Timer:  One-minute  time-out 

Rear  Pane!  Input/Output  Connections: 

•  Radio  Interface:  Locking  eight-pin:  Receive  Audio,  Transmit 
Audio,  PIT,  Auxiliary  Squelch,  Ground 

•  Audio  Input/Output:  3.5nnm  mini-plug 

•  External  Modem:  Rve  pins  on  D8-25;  Transmit  Data, 
Receive  Data,  Data  Carrier  Detect  Clock,  Ground 

•Terminaf  interface:  Standard  RS-232  25-plo  DB-25  connector 

•  Terminal  Data  Rates:  Autobaud  settings  at  300.  1200,  2400, 
4800,  9600.  TBAUD  adds  45.  50,  57,  75,  100,  110,  150, 
200,  400,  600  and  19,200  BPS  terminal  rates 

•  HDLC  Link  Data  Rates:  45.  50.  57,  75.  100. 110,  150,  200, 
300, 400.  600,  1200,  2400,  4300.  9600, 19200  BPS 

Front  Panel  LED  Indicators: 

•  Converse.  Transparent,  Command,  Send,  Data  Carder 
Detect,  Status^  Connect.  Muitiple  Connect,  Power 

Power: 

•  +12  to  +16  VDC  @  550mA,  coaxial  power  connector,  (cert- 
ter  pin  positive),  Modef  AC-i  120  VAC  wati  adapter  available 

Physical: 

•  7.5"W  X  S'-D  X  1.5"H;  Weight  2tos.,6oz, 


Unique  operating  features  with  a  proven 
hardware  and  softwane  design  make  AEA's 
PK-88  your  best  choice  in  packet  radio  - 
now  with  MailDrop,  an  SKBytes  efficient  personal 
Mailbox,  The  MailDrop  uses  a  subset  of  the  well- 
known  W0RLI/WA7MBL  packet  BBS  commands. 
When  your  PK-88  MailDrop  is  active,  other  sta- 
tions can  connect  to  your  PK-88>  leave  messages 
for  you  or  read  messages  from  you.  You  can  also 
store  a  single  message  or  up  to  15  separately  num- 
bered messages.  Your  MailDrop  also  accepts  inbound 
mail  forwarding  from  your  local  W0RLI/WA7MBL 
auto-forwarding  packet  BBSs. 

The  PK-88's  internal  KISS  Mode  is  your  direct 
interface  to  KA9Q's  "NET"  TCP/IP  protocol 
suite  -  a  single  KISS  command  presets  all  packet 
parameters  for  TCP/IP  operation.  AEA's  unique 
Host  Mode  provides  the  type  of  complete  interface 
protocol  preferred  by  many  professional  program- 
mers for  efficient  control  of  the  PK-88  by  external 
programs  and  special  applications.  Your  PK-88 
also  accepts  special  "NET/ROM"  EPROMs 
provided  by  Software  2000,  Inc.,  for  Level  Three 
node  operation  and  networking* 

In  addition  to  all  the  featiu-es  of  a  "standard" 
TNC,  the  PK-88  offers  features  not  found  in  any 

other  TNC: 

•  WHYNOT  command  -  Shows  reasons  why 
some  received  packets  are  not  displayed, 

•  "Packet  Dump  Suppression"  -  Prevents  dump- 
ing unsent  packets  on  the  radio  channel  when 
the  link  fails. 

•  CUSTOM  conmiand  -  Allows  limited  PK-88 
customization  for  non-standard  applications. 

•  Enhanced  MBX  command  -  Permits  display 
of  the  data  in  1-  and  Ul-frames,  without  packet 
headers  and  without  retries  and  repeals, 

•  Enhanced  MPROTO  command  -  Suppresses 
display  of  non-ASCII  packets  from  Level 
Tliree  switches  and  network  nodes. 

•  Unique  MFILTER  value  $80  -  Suppresses  all 
graphics  and  control  characters  except  TAB, 
CR  and  LR 

•  Unique  DFROM  command  -  Permits  selective 
digipeatjng  (*' Accept"  or  'Reject"  digipeater 
operation  by  call  signs). 

AEA  Brintgs  You  A  Better  Experience. 


^Throughparticipating  AEAdealersonly.  AdVOnCeCl  EleCfrOniC  AppliCOtiOnS,  fnC- 

2006-1 96th  St.  SW/RO.  Box  2160  Lynnwood.  WA  98036  206-775-7373 


CIRCLE  eS  ON  READEfl  SERVICE  CARD 


Prices  and  specifications  sub|ect  to  chor^ge  wfthout  notice  or  obOgotron. 

Dealer  Inqulfies  Invited.  Copyright  1990, 


Numb«r  S  on  your  Feedback  cifd 


73  Review 


by  Jim  Eagleson  WB<»JNN/9 


PLAN  13 

Tracking  Software  for  OSCAR  13. 


Project  OSCAR 

(for  C-64  and  IBM) 

POBox  1136 

Los  Altos  CA  94023-1 136 

Price  Class:  $30 


Moiniya  orbit  satellites,  such  as  OSCAR 
10  and  OSCAR  13,  provide  excellent 
coverage  of  a  wide  area  of  the  earth  when  they 
reach  the  highest  point  in  their  orbit.  Unlike 
geosynchronous  satellites,  however,  they  do 
not  remain  at  a  fixed  point  in  the  sky,  but  are 
constantly  changing  in  height  above  the  earth 
(alt  it  tide),  corn  pass  direciton  (azimuth),  and 
angJe  above  the  horizon  {elevation]. 

Pointing  Your  Antenna 

Fortunately,  during  a  large  part  of  each  orbit 
the  satellite  appears  to  remain  in  a  relatively 

stable  position^  movtng  only  10-20  degrees  in 
azimuth  or  elevation  per  hour.  This  simplifies 
tracking  considerably.  Some  people,  in  fact, 
have  successfully  hand-pointed  antennas 
while  using  both  OSCAR  10  and  13. 

Of  course,  it  is  quite  easy  to  peak  up  your 
antenna  on  Phase  III  satellites  by  merely  tun* 
ing  to  the  beacon  and  adjusting  your  rotors 
until  you  get  the  strongest  signal  Unlike  earli- 
er, low-earth  orbtt  (LEO)  satellites.  Phase  III 
ellfptical  orbits  give  you  hours,  not  minutes,  in 
which  to  adjusl  your  antennas, 

It  is  even  easier  to  find  and  use  one  of  these 
satellites  if  you  already  have  some  idea  where 
it  is  supposed  to  be,  what  time  it  will  be  turned 
on,  what  mode  it  will  be  in^  and  whether  its 
position  is  effective  for  you  to  communicate 
with  a  giv^n  station,  area,  or  country. 

A  number  of  computer  programs  have  been 
developed  to  keep  track  of  OSCAR  satellites. 
AMSAT-NA  has  a  number  of  such  programs 
for  the  more  commonly  used  personal  com- 
puters. Independent  authors  also  offer  sateV 
lite  tracking  programs, 

Ente^-PLANia 

PLAN  13  is  a  bit  different  from 
many  of  the  other  programs  avail- 
able- It  not  only  provides  the  usual 
azimuth,  elevation,  disiancei  mode 
and  time  information,  but  also  pro- 
vides the  user  with  the  angle  be- 
tween where  the  spacecraft's  an- 
tenna is  aimed  and  the  user's 
focation. 

The  program  was  developed  in 
Great  Britain  by  Jim  Miller  G3RUH. 
It's  the  direct  descendant  of  PLAN 
10,  an  OSCAR  10  based  program 
offered  earlier  through  AM  SAT-UK 
and  Project  OSCAR, 

PLAN  1 3  IS  one  ol  the  less  expen- 
sive programs  available  because  it 


provides  tracking  data  only.  It  has  no  fancy 
map  display,  ground  track,  coverage  circles, 
and  so  forth.  If  you  want  ihese  features,  you 
should  consider  AMSArs  QUIKTRAK  or 
Instant  Track  (IBfyi),  or  the  popular  VR-85 
tracking  program  {C-64). 

The  "Squint"  Angle 

On  the  other  hand,  PLAN  13  provides  what 
G3RUH  calls  the  ^^squint"  angle  for  the  satel- 
lite. Keep  in  mind  that  in  a  Moiniya  orbit,  a 
satellite  changes  position  relative  to  any  given 
location,  and  there  are  many  times  when  Ihe 
spacecraft's  directional  antennas  are  not 
aimed  directly  at  you.  The  angle  off  "dead 
center"  between  where  the  satellite  is  pointed 
and  where  you  are  located  is  the  "squint" 
angle.  It  could  be  anything  from  0  to  360  de* 
grees.  but  is  normally  less  than  60  degrees 
during  most  parts  of  an  otblX. 

Knowing  the  squint  angle  provides  you  with 
a  way  to  estimate  just  how  much  so-called 
"spin  modulation"  to  expect,  and  whether  you 
need  to  use  more  or  less  power  for  you  r  upli  nk. 
These  both  depend  on  how  far  off  dead  center 
you  are  with  respect  to  the  satelliteVs  main 
beam  pattern.  This  Is  especially  true  when 
using  Mode  L  (1269  MHz)  since  the  beam 
width  on  this  higher  gain  uplink  is  narrower 
than  for  other  uplinks. 

With  OSCAR  13,  '*squlnt"  angles  greater 
than  about  20  degrees  produce  fairly  deep 
nuHs  in  the  pattern.  While  these  nulls  are  not 
readily  apparent  when  using  SSB  since  many 
will  fall  during  pauses  tn  speech,  they  are 
quite  noticeable  on  the  beacon  or  on  stations 
located  on  ihe  fringes  of  the  satellite's  cover- 
age area.  This  is  why  you  may  hear  " local" 
stations  (say,  in  the  continental  US)  with  very 
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Rttia  "spin  modulation,"  but  Japanese,  Aus- 
tralian, or  European  stations  may  show  con- 
siderable nulling.  The  nulling  in  this  case  is 
occurring  on  the  uplink  from  the  DX  station  to 
the  satellite  since  signals  from  other,  relatively 
bcal  stations  are  unaffected. 

Modifying  PLAN  13 

A  BASIC  version  of  PLAN  1 3  is  available  for 
both  the  C-64  and  IBM.  You  can  modify  the 
PLAN  to  predict  what  a  given  path  will  be  1ike« 
and  you  can  modify  it  to  suit  other  needs. 

You  could,  for  example,  set  up  a  subrou- 
tine lo  compare  two  or  more  locations  for 
mutual  windows  with  minimum  '*spin  modula- 
tion." Or,  you  might  be  more  interested  in 
finding  access  times  which  are  most  conve- 
nient for  you  and  someone  else  In  a  different 
time  zone.  This  could  be  important  for  re- 
peater linking  experimenls,  for  example  Iden- 
tifying periods  of  minimum  "spin  modulation" 
might  be  your  goal  for  packet,  RTTY,  or  SSTV 
operations  since  each  of  these  modes  are 
more  sensitive  than  voice  signals  to  data  lost 
during  fades. 

You  might  decide  that  your  personal  sched- 
ule only  allows  you  to  use  the  satellite  for  a  few 
mfnutes  sometime  between  6-11  PM.  You 
would  want  to  modify  ihe  program  to  report 
only  information  about  orbits  occurring  during 
those  hours.  You  coukj  also  add  a  subroutine 
to  identify  Saturdays  and  Sundays  so  that  you 
coukJ  open  up  the  time  window  on  those  two 
days. 

You  might  only  be  interested  in  Mode 
"B"  or  Mode  *'JL"  or  Mode  "S"  orbits  so  that 
you  would  set  up  the  program  to  report  only 
periods  during  which  those  modes  are  active. 
PLAN  13  is  liberally  sprinkled  with  REM 
statements  so  that  anyone  reason- 
ably skilled  in  BASIC  programming 
should  be  able  to  customize  Ihe  pro- 
gram. Project  OSCAR  will  be  run- 
ning arty  program  mod'rfications  in 
their  Project  OSCAR  newsletter 
from  time  lo  time. 

loformatlon  Input  and  Output 

Both  the  IBM  and  Commodore 
versions  use  separate  files  to  keep 
station  data  and  Keplerian  infonna- 
tion.  These  are  called  from  within 
the  IBM  program,  but  are  provided 
in  separate  programs  for  the  C*64. 
The  Keplerian  data  required  is  the 
usual  information  published  by  A 


14     73  Amateur  Radio  •  May,  1990 


APRIL  1990 


APRIL  1990 


AUNCO  DOES  IT  AGAIN ! 


Torrance,  CA— ALINCO  ELECTRONICS  has  announced  the  most  dramatic  Price 
Reduction  ever  recorded  in  the  Amateur  Radio  market  place* 

So  dramatic  are  the  reductions  that  heads  will  roll  at  ALINCO  USA  when  the  home  office 
learns  what  has  been  done* 

Amazingly,  the  price  reductions  are  not  just  the  normal  5  to  10  percent,  but  substantial- 
ly more!  So  much  so,  that  ALINCO  can  say  without  hesitation,  "THERE  IS  NOTHING 
ON  THE  MARKET  EQUAL  TO  OUR  PRODUCTS  IN  FEATURES,  BENEFITS, 
AND  PRICE/' 

This  price  reduction  will  be  in  effect  for  a  limited  time,  so  call  your  favorite  dealer  and  get 

yourself  one  of  the  "Magnificent  Six"  from  ALINCO  at  a  truly  magnificent  price, 

AH  products  are  protected  by  a  2  year  Umi  ted  factory  warranty. 


ALINCO 'S  Products  are  Carried  by  These  Fine  Dealers 


A'Tech  Eledroftics — Burbitrtk,  CA 
ACK  Ridio  SuppI}— Blrmlnghiiitit  AL 
Ainaleur&  Advance  Comm. — WilititngtoEi,  D£ 
Amateur Comro, ETC.— San  Anionio,  TX 
Amateur  Electronic  Supply— Milwaukee^  Wl 
Amateur  Electronic  Suppty — Orla ado «  ¥L 
Amateur  Electronic  Supply — Ckarnaler,  FL 
Amateur  Electronic  Supply — Las  Vegas,  SV 
Austin  Amateur  Radio  Supply — Austin,  TX 
BurghardI  Ainflteur  Cf^nter— Watertown^  SD 
Colorado  Comm.  Center — Denver,  CO 
Delaware  Amateur  Supply^— New  Castle,  D£ 
£1  Original  Eleclronks— Brownsville,  TX 
Eleciro^^om — Tacoma,  WA 
EEB — VieflDa,  VA 

Ericson  CotnmunicatJom^ — Chicngri^  IL 
F  &  M  Electronic!*— Greensboro,  NC 
Floyd  Elecirontcji — Collini;ville,  IL 
The  Ham  Station— Evansville,  LN 
The  Ham  Hul--Amarillo,  TX 
Henrj'  Radio — Los  Angeles,  CA 
Hirsch  Sales  Co.— WUliamsville,  NY 


HR  FiectroalCi     MMSkegan.  Ml 

Ham  Radio  Outlet— Anaheim,  CA 

Ham  Radio  Outkt—AtJania»GA 

Ham  Radio  Outlet— Budingame,  CA 

Ham  Radio  Oul let— Oakland,  CA 

Ham  Radio  OuUet — Phoenix,  A2 

Ham  Radio  Outlet — Satem,  NH 

Ham  Radio  Outlet — San  Diego,  CA 

Ham  Radio  Otitlet^ — Van  Nuys,  CA 

H^m  Radio  Outlet — Woodbridge,  VA 

Imernational  Radio  System — Miami,  FL 

^un'a  Electronics — Culver  City,  CA 

KComm — San  Antonio,  TX 

K$}  Flertronics^Cedar  Grove,  NJ 

Madison  Electronics — Housion*  TX 

Mar>land  Radio  Center— Lay  reL  MD 

Memphis  Amateur  Electronics — Memphis^,  TN 

Mkhigan  Radio^Mt,  Clemens,  MI 

Miiiiioun  Radio  Center— Kansas  Ciiy,  MO 

N  &  G  Electronics— Miami, FL 

Omar  Electronics — Lofsanviile^  GA 

Omni  Electronics — Laredo,  TX 


Quement  Elect roiics^^SailJo«e,CA 

R>  Enierprises — Merrifield,  MN 

R  &  L  Electroaics— Hamilton,  OH 

Radio  World— Boulder  City,  NV 

Reno  Radia^ — Reno,  NV 

Rivendell  Associates— Derry,  NH 

Rogus  Electronics^ — Southinglon,  CT 

Roan's  Electronics — WilLiamsoa,  WV 

Roi*i  Disiributing  Co. — Preston,  ID 

Satellite  City— Mioneapotl^,  MN 

Soundnortfi^S.  Int'l  Falls,  MN 

Tel-Comm  Electronic  Comm. — ^Littleton,  MA 

Texas  Towers — Piano,  TX 

Universal  Amateur  Radio — Columbus^  OH 

VHF Communications — Jamestown,  NY 

Williams  Rudio  Sale^— Colfax,  NC 


CANADA: 

Canadian  Distributor 

Tex  pro  Sales  Inc, — Burlington,  Ontario 

(416)352-5944 
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MSAT-NA  on  their  nets  via  packet  radio  ami 
other  sources. 

in  either  case,  the  following  station  data  is 
required: 


field 
1.CALLSIGN 

2.  LATITUDE 

3.  LONGITUDE 

4.  STATION  HEIGHT 


Example 

WB6JNNy9 
43.10  (Decimal] 

88.34  (Deer  ma!) 
333  (Meters) 


Documentation  for  tlie  i6M  is  included  as  a 
file  on  the  disk.  You  can  view  it  on  screen  by 
entering  TYPE  PLAN13.DOC  or  prim  it  out 
with  PRINT  PLAN13.DOC. 

I  did  not  receive  documeneaifon  for  the  C-64 
version,  though  1  would  expect  it  wilt  be  includ- 
ed  in  the  package  for  purchasers. 

Naturally,  the  IBM  version  used  on  an  AT 
Compatible  (10  MHz)  runs  fastest  The  un* 
compiled  C-64  BASIC  version  runs  slowest. 

I  ran  a  printout  in  draft  quality  mode  for  one 
day's  orbit  with  the  following  results: 


IBM-ATwfthEPSOfsl 

FX-86e  printer 

25  sec 

0-64  with  STAR 

SL-10C  printer 

6  min  00  sec 

(BLITZ!) 

C-64  with  STAR 

SL- IOC  printer 

3  min  00  sec 

(BASIC  64) 

C-64  screen  of>ly 

(no  printer) 

6  min  00  sec 

(BASIC) 

C*64  screen  only 

(no  printer) 
(BLITZJ) 
64  screen  only 

(no  printer) 
(BASIC  64) 


2  min  35  sec 


1  min  15  sec 


Those  using  IBM-SCTs  or  PC's  will  fall 
somewhere  between  the  C'64  screen-only 
speeds  and  the  IBM-AT  speed.  Bfilzf  is  the 
compiler  used  on  the  Project  OSCAR  disk. 


''PLAN  13  is  liberally 

sprinkled  with  REM 

statements  (for  easy 

customizing)/' 


Using  the  ABACUS  BASIC-64  compiler, 
I  generated  a  new  program  file  with  the  noted 
results.  When  prmting,  much  of  the  speed 
depends  on  the  buffering  capacity  and  char- 
acter rate  per  second.  Both  the  EPSON  and 
STAR  printers  have  at  least  2K  buffers  and 
1 00  cps  printing  speed  in  draft  mode. 

It  is  impossible  to  read  a  lull  day's  output 
on  the  IBM  screen  when  the  printer  Is 
not  being  used,  since  It  scrolls  by  too 
fast.  CTRL'S  and  SCROLL  LOCK  wouldn*t 
stop  the  scrolling,  and  no  instructions  are 


provided  about  frow  to  do  this. 

You  will  note  that  the  C-64  printout  uses  the 
European/Canadian  date  form  (DD/MM/YY) 
after  giving  the  Day  of  the  Week  rather  than 
the  more  familiar  MM/DD/YY, 

The  IBM  version  provides  Satellite  Latitude 
(SLAT)  and  Satellite  Longitude  (SLON)  as  well 
as  Height  above  the  earth.  The  C-64  version, 
while  calculating  this  information  intemally, 
does  not  print  H  out  (H  puts  the  Day  of  Week  and 
Date  on  each  line,  instead).  See  the  figure. 

Furthering  the  Amateur  Satellite  Program 

PLAN  1 3  provides  a  good  tracking  program 
with  the  special  feature  of  providing  ''squint'' 
angle  information.  Also,  anyone  with  moder- 
ate BASIC  programming  skills  can  customize 
it  for  special  uses^  It  is  one  of  the  least  expan- 
sive tracking  programs  available,  and  all  pro- 
ceeds after  expenses  go  towards  furthering 
the  Amateur  Satellite  Program. 

Upgrades  to  PLAN- 13  for  PLAN-10  owners 
are  also  available  for  a  $5.00  donation.  You 
must,  howeveft  send  in  your  ORIGINAL 
PLAN-10  diskette  and  a  return  mailing  label. 

Project  OSCAR  has  also  announced  a  new 
program  called  Mutual  Windows.  This  pro- 
gram provides  many  ol  the  features  suggest- 
ed earlier  in  this  article  as  possible  customiz- 
ing options.  In  addition,  Squintplan  is 
available  for  the  IBM  PC  which  combines 
PLAN'1 3  and  Windows.  AIJ  programs  are  $30 
each.  Send  a  BASE  to  Project  OSCAR  for 
details 


Simply  The  Finest  In 
Battery  Charging  Equipment 

Qua  lily  ...  By  Design 


■  Ai/tomatically  erases  memafy 
^  rapid  c^ar^es  any  N^cad 
battery  up  lo  15  volts 

■  Gfeauy  proiiongs  tBitery  ie 

•  Changiig  fadiosk  simp^  re- 
program  the  Charger  Hever 

*  Rot*  pand  Ftory  SiMldi 
setecls  ijp  ID  three  diflBfftnl 
usar  hseflat]le  socket  pfO- 
sram  moduies 


GMS  403 

{Top  Irts-ide  View) 


OM5  403 

0  Proijram  Sbls) 

FutlTMlUr^  Warranty 
PrtMf!  9  V'egf  W  Design. 
hm\  parvi  3ia^  tnclcalii- 
ateits  Qpef  atdf  ^  Nicail  cr 
paatv  15  kw. 

Rapid  but  Dool  charge  cycle. 
Automatic  Shutoff  --  never 
overcraarges  t>atterift5u 


NEW  PRODUCT* 


Sam  as  or  ime  {MMn  GMS  4yj 
excepcn  tan  acGCiiTnodatp  MP  to 
14i8teignt  prpgram  modules 

ini NTiOtt  SMS  in  tlVNEIS 

If  you  own  a  GMS  4D3,  i|  can 
easily  j3e  user  upgraded  b  a 
GMS  4 03 A  by  ordeNtf^]  Dur 


©"  : 


GMS  403A 

[H  Program  Siotsi 


Control  Products  Unlimitedf  lnc« 


5  Somerset  Dr..  Coatesvilia  PA  19320 


(215)383-6395 


GAP  Airwaves  expands  its  Service 
to  Include  2m  and  6ni  with  the 
CHALLENGER  DX- V  &  DX-VI 

Unique  Multliiaiiil  Antennas  that  Utilize  the  Patented 
GAP  Elevated  Launch  Technology 

The  Revofutfon  in  flntenna  Design 


TtlBt. . , 

*lJuncliesfiFlmfnsn 

ilevaifid  GAP 
*£llfiiin2t«seartl)l(iS4 


>Utti3dmtiiiirii;:2SMt 


[ramj  mm  and  » 3 1  iNt  lil|h 


Challenger  DX-V  $199* 


^^f^ 


but  fiBs  mm 

•Trap§ 

•Colls 

•Rotors 

•qrSasefnsLFlstiirs 


Cbalienser  DX-VI  $219' 

Total  bvKlwidihm 
mtCHzixifOMlBi 


Best  of  all  the  fWr/Rf  antenna  is  always  active!! 


To  Order  Call— (407)  388-2905 

I   Flofkjia  residents  acid  &^  tair  ^m 


ANTENNA  PRODUCTS 

6010— BldgJ 
NCMd  Dixie  Highway 
Vera  Beach  FL  32967 
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Number  fi  on  your  Fe^dtsack  card 


Feedback 


In  our  continying  effort  to  presenr 
the  best  in  amateur  radio  features 
and  columns,  we  recognize  the 
need  to  go  directly  to  the  source — 
you^  the  reader.  Articles  and 
columns  are  assigned  feedback 
numbers,  which  appear  on  each 
article/column  and  are  also  listed 
here.  These  numbers  correspond 
to  those  on  the  feedback  card  op- 
posite this  page.  On  the  card, 
please  check  the  box  which  hon- 
estly represents  your  opinion  of 
each  article  or  column. 

Do  we  really  read  the  feedback 
cards?  You  beti  The  results  are 
tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what 
you  do  and  don't  like.  To  show  our 
appreciation,  we  draw  one  feed- 
back card  each  month  and  award 
the  lucky  winner  a  free  one-year 
sul>scrtpiion  (or  e?ttension)  to  73. 

To  save  on  postage,  why  not  fiH 
ouf  the  Product  Report  card  and 
the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or 
praising  letter  to  the  editor  while 
youVe  at  It.  You  can  also  enter 
your  OSL  iri  our  QSL  of  the  Month 
contest.  All  (or  the  low,  fow  price  of 
25  cents! 

Feedbacks    Title 


1 

Letters 

2 

Never  Say  Die 

3 

QRX 

4 

SAREX^M 

5 

Review:  PLAN  13 

6 

Ham  Profiles 

7 

Sharing  the  Adventure 

8 

Carole  Perry  WB2MGP 

9 

The  Biggest  Ham  Country 

10 

Home-Brew:  Wideband 

Preamp 

11 

Review:  Cushcraft  D3W 

12 

Looking  West 

13 

"Say  no  to  drugs" 

t4 

Hamsats 

15 

Updates 

16 

ATV 

17 

New  Products 

18 

Packet  Talk 

19 

DX 

20 

Special  Events 

21 

QRP 

22 

Ad  Jndex  5/90 

23 

Keyword  Index  5/90 

24 

Ask  Kaboom 

25 

Above  &  Beyond 

26 

Homing  In 

27 

73  International 

28 

Dealer  Directory 

29 

Barter  "n*  Buy 

30 

de  K6MH 

31 

Propagation 

32 

Ham  Help 

Ham  profiles 

There  are  no  ''average "  hams! 


Photo  A.  Ronald  A.  Parise.  Ph.D., 
WA4SIR,  Payioad  Speciaiist  for  Astro- 1. 

Reaching  for  the  Stars 

Astronaut  Ronald  A.  Parise 
WA4SIR  enjoys  experimenting 
with  hardware,  He  has  been  in- 
volved in  flight,  communlcattons, 
and  electronic  systems  design 
and  development.  Currently,  he's 
on  the  research  team  for  the  Ultra- 
violet  Imaging  Telescope,  and 
he*s  pursuing  his  astror^omical  in- 
terests  with  the  InternationaJ  Ul- 
travioJet  Explorer  satellite. 

When  he  was  11  years^old, 
WA4SIR  was  "bitten"  by  the  ham 
radio  bug.  He  and  a  friend  went  to 


visit  a  local  ham  and  he  ob- 
tained his  license  the  same 
yean 

Dr.  Parise  is  a  paytoad 
specialist  in  training  to  op- 
erate experiments  aboard 
Astro,  a  series  of  Spacelab 
astror\omy  missions.  Pay- 
M      load  specialists  are  usually 
scientists  selected  for  par- 
ticular  Spacelab  missions. 
The  UV  Telescope  will  be 
one  of  the  instruments  on 
board  the  Astro  payload. 
Besides  astronomy  and 
amateur  radio.  Dr.  Parise  enjoys 
flying,  scuba  diving,  sailing,  hik- 
mg,  and  camping. 

At  home  in  Silver  Spring,  Mary- 
land, Dr.  Parise  is  a  senior  scien- 
tist in  the  Space  Observatories 
Department*  Computer  Sciences 
Corporation,  where  he  works  with 
the  team  on  the  UV  Imaging  Tele- 
scope. 

Is  amateur  radio  valuable  in  ed- 
ucation for  young  people?  "Abso- 
lutely/' One  of  the  reasons  it's 
valuable,  WA4SIR  emphasised,  is 
the  hands-on  nature  of  the  hobby. 


Fascinated 
with  Electronics 

Lt.  Col.  Kenneth  D.  Cameron 
KB5AWP  became  an  astronaut 
with  NASA  in  June  1985.  He's  cur* 
rently  assigned  as  a  Capsule 
Communicator  (CAPCOM),  and 
he's  in  flight  training  as  the  pilot 
on  the  crew  of  STS-37.  This  mis- 
sion will  feature  the  deployment  of 


Photo  S.  Lt.  Coi.  Kenneth  0.  Cameron 
KB5AWP,  Capsule  Communicator  (CAP- 
COM),  andpitoi  on  the  crew  of  STS-37, 


the  Gamma  Ray  Observatory  for 
the  purpose  of  exploring  gamma 
ray  sources  throughout  the  unh 
verse. 

Ken  KB5AWP  has  logged  over 
2,700  hours  flying  time  in  46  differ- 
ent types  of  aircraft.  Flying  heads 
the  list  of  his  recreational  inter- 
ests, followed  by  athletics,  hunt- 
ing, fishing,  woodworking,  read- 
ing and.  of  course, 
amateur  radio. 

KB5AWP  enlisted 
in  the  Marines  in 
1969  and  earned  his 
Naval  Aviator  Wings 
in  1973,  after  receiv- 
ing many  special 
honors  and  commen- 
dations. A  Vietnam 
veteran,  he  served 
as  a  Platoon  Com- 
manderp  and  later 
with  the  Marine  Se* 
curity  Guards  at  the 
US  Embassy  in 
Saigon.  After  obtain- 
ing his  masters  in 
aeronautics  and  as* 
tronautics  at  the 
Massachusetts  Insti- 
tute of  Technology  in 
1979,  he  became  a 
test  pilot. 


Photo  C.  David  Piotfowskf 
KC6HJJ,  the  youngest  ham  in 
Tulare  County. 

Ham  with  Many  Interests 

Ten-year-old  David  Piotrowski 
KC6HJJ  obtained  his  Novice  li- 
cense in  October  1989.  He  is  the 
youngest  person  in  Tulare  County 
to  obtain  his  license.  By  the  time 
this  issue  of  73  goes  to  the  printer, 
David  will  probably  have  passed 
his  Technician  Class  exam, 

David  became  interested  in  am- 
ateur radio  through  his  stepfather, 
Les  Delmarter.  who  has  been  a 
ham  for  more  than  20  years. 

David  is  very  active  on  10  me- 
ters, and  he  likes  DXIng.  He's 
worked  about  a  dozen  countries 
and  30  states.  Every  Friday  after- 
noon,  he  checks  m  on  the  young 
person's  net, 

A  siraight-A,  5th  grade  student 
at  Terra  Bella  Elementary  School, 
David  has  a  wide  range  of  inter- 
ests which  include  computers,  lit- 
erature, music,  and  spoils.  He  is 
the  youngest  member  of  his 
school's  marching  band:  an6  is 
working  toward  being  a  member 
of  the  honor  band.  (Submltled  by 
Les  Delmarter  WB6YIKJ 


Ken  Cameron  obtained  his  am- 
ateur radio  operator's  license 
in  t986.  He's  always  been  fasci- 
nated with  electrical  engineenng 
and  has  found  that  his  experi- 
ences in  amateur  radio  really 
helped  him  learn  and  enjoy  the 
practical  application  of  electron- 
ics. He  enjoys  kit-building,  and  the 
challenge  of  QRP  (low  power)  op- 
eration, A  particular  thrilt  was  con- 
tacting his  father,  KB1 WC  in  Con- 
necticut, on  40  meters  using  just  T 
wait  from  Houston.  Ken  has  been 
instrumental  in  convincing  his  fel- 
low astronauts  to  obtain  their  ham 
tickets.  Through  his  efforts,  we 
may  see  even  more  hams  in 
space. 
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Number  7  on  your  F««db9Ck  card 


Sharing  the  Adventure 
with  Young  People 

Amateur  radio  can  make  a  difference. 


by  Linda  Reneau  KAIUKM 


Aboard  the  36-fooL  wind-powercd  Agua 
Alegre.  Mary  Dufficld  WA6KFA 
teaches  young  people  ecology,  sailing,  navi- 
gation, and  ham  radio,  Mary  obtained  her 
license  in  1 977,  when  the  Lions  Club  present- 
ed her  with  a  rig  so  that  she  could  communi- 
cate internationally  while  stalling  the  Paciftc 
for  ecological  topics  to  videotape.  Since  she 
got  her  license,  amateur  radio  has  taken  over 
her  life.  Jt  has  also  been  the  turning  point  in 
many  of  the  children's  lives.  Now  in  her  early 
70St  Mary  especially  appreciates  a  good  crew 
of  youngsters  to  share  the  adventure  with  her. 
Home  base  is  Santa  Cruz,  California, 
where  she  teaches  ham  radio  in  the  schools. 


Photo  B.  Asiride  the  boom  of  the  Agiui  Ahgre, 
high  school  senior  Todd  Meyer  talks  to  his 
global  family.  The  crew  is  sailing  into  another 
harbor,  where  they  will  disembark  to  visit  the 
local  schools.  iPhoto  by  Home  Power4 
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Photo  A.  Gwen  Hadley,  Utida  Dupree,  and  Rachel  Tomares  point  proudly  to  places  in  the  world 
where  they  *ve  made  friends  by  ham  radio,  {Photo  by  Art  Lee.) 


Mary  has  taught  hundnKis  of  young  people  in 
the  elementarv  and  high  school  grades,  and 
many  of  Ihem  have  obtained  their  licenses. 
With  her  young  ham  crew,  she  sails  from 
harbor  to  harbor,  to  visit  schools  along  the 
coast.  When  Mary  goes  to  a  new  school,  she 
lakes  one  gir!  and  one  boy,  KTs  in  hand,  and 


'',  .  ,  kids  actually 

listening  to  DOVE  sums 

up  wftat  my  life  has  been 

all  about  to  dateV 


lets  them  demonstrate  amateur  radio  to  the 
class.  Their  enthusiasm  is  quickly  communi- 
cated to  the  students.  One  of  Mary's  high 
school  girls  said,  **I  feel  like  we're  stitching 
together  the  electronic  nervous  system  of  the 
future/' 

A  high  school  dropout,  who  later  became 
one  of  Mary's  best  smdents,  was  told  by  his 
chemistr>'  teacher  that  he  would  never  be  able 
to  learn  anything.  Imagine  the  look  on  his 


former  teacher's  face  when  the  boy  showed 
up  one  day  to  demonstrate  amateur  radio  to 
the  class!  "That  story  bears  telling  and 
retelling/*  says  Mary. 

Doing  Real  Work 

Young  people  arc  hungry  to  ''do  some- 
thing r^/*  and  Mary*s  kids  have  found  a 
way  to  contribute  through  amateur  radio. 
Mary  encourages  young  people  to  take  on  the 
challenge  of  the  Planetary  Citizen— to  begin 
taking  care  of  the  world  and  each  other,  to 
stop  polluting  and  overconsuming  the  earth, 
and  cease  warring  among  ourselves.  Just 
words?  Not  for  Mary  and  her  students. 

One  of  their  projects  was  to  set  up  an  inter- 
national teleconference  on  water  quality  via 
ham  radio  and  computer  networks.  Students 
in  junior  high  and  younger,  from  Scotland, 
West  Germany,  New  York,  Canada,  Den- 
mark, Japan,  Washington  IXT,  Arizona,  and 
Sama  Cruz  panicipated.  The  Santa  Cruz  stu- 
dents sent  water  test  kits  to  all  these  locations, 
then  shared  the  results  over  the  air,  agreeing 
to  help  the  school  that  had  the  worst  water. 

The  students  discovered  that  the  water  sup- 
ply of  the  Freedom  School  on  the  Mohawk 
Indian  reservation  in  Roosevelt  Town,  New 


Photo  C.  Hvhusman  Zary  Gusto  practices  his  sailing  and  ham  radio  skills  aboard  the  Agua 
Alegre.  He  expects  to  obtain  his  Novice  license  soon— by  his  eighth  birthday!  (Photo  by  Zanos,) 


York,  was  contaminiited  with  lead  and  PCBs. 
The  pollution  was  so  severe  ihat  it  could  be 
fatal  to  eat  eight  tomatoes  all  at  once  from  the 
school  garden.  Since  lead  accumulates  in  the 
body,  these  children  were  being  poisoned 
daily,  every  time  they  drank  from  the  school 
water  fountain. 

Mary*s  children  and  others  in  the  network 
deluged  the  airwaves,  networks,  and  powers- 
that-be  with  their  findings,  and  finally 
shamed  the  authorities  into  trucking  clean 
w^ater  to  the  school.  Now,  Mary  says,  they  *ve 
tinaUy  moved  the  children  to  a  new  school. 

When  kids  make  something  real  happen, 
they're  appreciated  for  their  contribution, 
and  they  can'i  help  but  feel  good  about  them- 
selves. By  the  lime  Mary*s  children  finished 
this  project,  ihey  were  experts  in  water  test- 
ing.  They  acquired  this  knowl^ge  to  save 
children  from  being  poisoned,  not  to  just  get 
an  **A'*  in  chemistry  class, 

Mort  Projects 

During  the  eanhquake  last  year,  Mary  and 
crew  assisted  with  emergency  communica- 
tions. One  of  the  students  kept  the  ambu- 
lances in  touch  with  each  other.  On  one  mo- 
bile expedition  organized  by  high  school 
senior  Todd  Meyers  KB6VOQ,  they  bicycled 
to  the  lighthouses  at  Point  Montara  and  Pi- 
geon Point  on  the  coast,  and  set  up  a  ham 
station  to  send  radiograms  to  American 
Youth  Hostel  guests  all  over  the  world.  This 
springs  many  newly  planted  trees  wiU  owe 
their  lives  to  kids  urging  kids  over  the  net  to 
plant  a  tree  on  Earth  Day. 

Kids  working  [ogether  discover  ihat 
whether  you're  ten  or  seventeen,  what  counts 
is  what  you  know  and  what  you  can  do,  not 
how  old  you  arc.  They  develop  a  strong  sense 
of  camaraderie.  Together  they  listened  to 
high  school  students  in  Hamburg,  West  Ger- 
many, describe  the  threatening  cloud  cover 
two  days  after  the  Chernobnyl  nuclear  acci- 
dent. They  hstened  to  the  voices  of  frightened 


children  in  the  Freedom  School.  Together, 
they've  made  friends  with  children  their  age 
in  Mexico  City  who  must  already  work  to 
survive,  and  who  worry  about  losing  their 
jobs. 

And  they  heard  their  messages  of  peace 
transmitted  on  2  meters  from  DOVE,  which 
Mary  calls  AMSAT's  gift.  '\  .  .kids  actually 
listening  to  DOVE  sums  up  what  my  life  has 
been  all  about  to  date! ' '  Mary  had  distributed 
a  *  Calling  AU  Kids"  flyer  for  DOVE  in  the 
libraries  and  received  hundreds  of  messages. 
Kids  aren't  apathetic  when  they  get  the 
chance  for  action. 


''Young  people  are 

hungry  to  'do  something 
real.  .  .  '" 


Wonderful  People 

Local  hams,  such  as  Ben  Deovlet  W6FEU 
from  San  Jose*  California,  have  volunteered 
much  time,  energy,  and  even  equipment* 
**Hams  are  wonderfnl  people,"  Mary  says. 
''"They  are  the  technological  wing  that  has 
kept  us  flying/' 

As  an  example,  Mary  reports  that  a  call  for 
assistance  brought  three  hams  to  the  aid  of 
Robbt  Eschelman,  who  is  building  Discovery 
Museum,  centered  on  telecommunications, 
in  San  Jose.  In  addiiion  to  their  regular  jobs, 
these  hams  are  putting  in  many  hours  of  work 
on  the  Discovery  station,  Robbi  felt  that  the 
museum  wouldn*t  be  complete  without  a  ham 
station <  Shedoesn*i  have  her  ham  license  yet, 
but  she^s  working  on  it. 

Sieve  Roberts  N4RVE,  whose  articles 
have  appeared  in  73,  is  another  of  Mary's 
favorite  hams.  His  book.  Computing  Across 
America^  is  standard  class  reading.  Mary  and 


her  students  sometimes  read  portions  over  the 
radio,  such  as  **.  .  .now  our  neighborhood 
is  thousands  of  miles  across.  We  prowl  it 
endlessly  via  saieUiie  and  bicycle—teaming, 
teaching*  sharing^  growing, .  .Moscow 
is  only  five  keystrokes  away.  .  .Iran,  Nica- 
ragua, and  South  America  are  clustered 
together  just  down  the  road. . ."  (You  can 
reach  Steve  at  Nomadic  Research  Labs,  PC 
BoJt  2390,  Santa  Cruz  CA  95063  J 

Maty  was  delighted  when  Steve  showed  up 
at  a  couple  of  her  schools.  He  not  only 
demonstrated  his  famous  Winnebiko;  he  also 
showed  the  kids  that  it*s  possible  to  grow  up 
and  do  w^hat  you  really  want  to  do  and  support 
yourself  in  the  world  doing  it.  Steve  says, 
"There's  a  good  chance  that  my  future  trav- 
els will  involve  a  deliberate  program  of  visit* 
ing  schools  and  demonstrating  this  whole 
technomadic  online  communicating  solar/ 
human-powered  lifestyle.  It's  a  message 
kids  need  lo  hear  before  they  assume  that 
their  only  choices  are  the  ones  doled  out  by 
guidance  counselors/* 

Amateur  Radio  in  Education 

As  to  ham  radio  education  in  the  schools, 
Mary  was  emphatic,  ^'We  have  to  muscle  our 
way  in/'  she  said  in  her  warm,  rich  voice. 

When  it  comes  to  budgeting,  the  school  board 
authorities  first  cut  whatever  it  is  that  they 
donl  understand.  Often,  that  means  amateur 
radio,  and  when  it's  cut  from  the  budget,  she 
volunteers  to  teach  for  free.  '*rd  rather  be 
doing  what  I  want  to  do,  and  live  on  a  small 
pension,  than  take  a  job  just  for  the  money.*' 
The  latest  good  news  is  that  three  local  school 
boards  have  approved  the  proposal  to  give  5 
credits  to  any  student  studying  ham  radio. 

To  find  elmers  for  kids,  Mary  advises  that 
you  *'get  hams  and  kids  together."  Take 
them  to  club  meetings  and  encourage  them  to 
talk  about  what  they're  studying,  what 
they're  interested  in,  and  what  they're  having 
trouble  with,  and  before  you  know  it,  one 
ham  or  another  is  helping  the  youngster.  Ham 
radio  turns  '*couch  potatoes  into  active  com- 
municators,** Mary  says, 

Mary,  a  life-credentialed  General  Sec- 
ondary retired  teacher,  heads  the  Redwood 
Youth  Foundation,  a  nonprofit  * 'Peace 
through  Communication"  organization  es- 
tablished in  1982.  This  organization  sets  up 
ham  radio  classes  in  local  schools.  To  find  out 
more,  write  Mary  at  2355  Brommer  Street 
#23,  Santa  Cniz  CA  95062  or  call  (408)  462- 
0300. 

A  Guiding  Quote 

When  Mary  is  tempted  to  give  up  her  float- 
ing  home,  the  Agua  Alegre  (Spanish  for 
'  *  Happy  Water" ) .  she  thinks  of  these  lines  by 
Jack  Anderson,  the  columnist:  ''Each  gener- 
ation, if  it  is  to  fulfill  itself,  must  have  a 
dream  to  inspire  it  and  an  adventure  to  enno- 
ble it-**  To  her,  Steve  Roberts  exemplifies 
what  Anderson  meant.  Mail's  own  life  is  a 
fine  example,  too.  Says  Steve.  **Mary  is 
quite  a  lady.  If  1  still  have  energy  and  passion 
at  her  age.  Fll  consider  myself  very  fortu- 
nate. She's  one  of  those  people  who  Makes  a 
Difference  (and  you  can  quote  me). " 
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Number  i  or^  youf  Feedback  card 


An  Interview  with 

Carole  Perry  WB2MGP 

Enriching  tfie  curriculum  with  ham  radio. 


by  Mary  Alestra  KB2IGG 


This  interview  with  Carole  Perry 
WB2MGP  was  conducied  and  taped  al 
Intermediate  School  72  in  Staten  Island,  New 
York,  for  Tlie  Ragchewer.  The  Ragchewer  is 
a  newsletter  published  by  Carole's  ham  radio 
students. 

Mary:  How  many  yean  have  you  been  a 
ham  radio  operator,  Mrs.  Perry? 

Carole;  1  got  my  license  in  1975  while  I 
was  vice-president  of  an  electronics  manu- 
facturing firm  in  New  York. 

Mar) :  What  got  ycHi  interest^  in  ham 
radio? 

Carule:  Some  of  the  engineers  I  worked 
with  were  hams.  1  always  envied  all  the  fun  I 
would  see  ihem  having  with  their  radios.  One 
day  one  of  them  told  me  it  was  coo  bad  \  could 
probably  never  get  a  license  because,  after 
all,  I  was  a  woman,  TTiat  was  enough  motiva- 
tion for  me!  Since  then,  I  have  always  been 
especially  sensitive  to  the  intimidation  of  fe- 
males to  get  into  this  hobby ^  be  it  self- 
imposed  or  otherwise* 

Mary:  As  a  student  of  yours,  Vm  thrilled  to 
have  gotten  involved  with  your  ham  radio 
program,  1  know  a  lot  of  children  would  tike 
to  know  how  you  began  the  program  here  at 
our  school. 

Carole:  In  1980  when  the  electronic.^  com- 
pany I  worked  for  relocated,  they  gave  me 
some  time  to  decide  whether  or  not  to  move 
with  them.  I  took  the  time  to  return  to  my  first 
love,  which  was  teaching.  There  was  a  lem- 
porar)'  opening  in  the  shop  department  tn  a 
local  Fntermediate  School  on  Staten  Island, 
The  principal,  Stanley  Katzman.  offered  me 
the  position  for  three  months.  I  thought  per- 
haps the  youngsters  would  eitjoy  learning 
about  my  ham  radio  hobby.  I  convinced  the 
principal  to  let  me  try  it  as  a  pilot  program. 
Little  did  I  know  what  1  was  getting  into. 

Not  only  did  the  students  react  enthusiasti- 
cally to  it;  the  parents  wrote  in,  requesting 
that  ihe  course  be  given  again.  Each  term  the 
program  expanded  more  and  more,  til  I 
looked  up  one  day,  and  it  was  nine  years 
later. 

Mary:  Why  do  you  think  the  parents  are  so 
supportive? 

Carole:  I  always  recommend  that  the  chil- 
dren study  at  home  with  a  parent.  It  doesn't 
take  long  for  a  parent  to  see  the  value  of  a 
pn^ram  that  captures  their  child's  interest 
and  reenforces  skills  in  geography,  science, 
math,  social  studies  and  language  arts.  The 
parents  are  always  invited  to  take  the  license 
exam  with  their  children.  Each  term  we  have 
moms,  dads,  and  siblmgs  taking  the  exam. 
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Phom  A.  Kids  panicipating  in  the  '*CQ  Alt 
Schociis  Net ' '  on  28, 303  MHz  at  1 7:30  UTC. 
Tuesdays  and  Thursdays. 


Photo  B.  Carole 's  siuderm  especially  enjoy 
space  projects. 

too.  It's  a  great  opportunity  for  parents  to 
study  with  their  children  and  get  into  a  hobby 
the  whole  family  can  enjoy  together.  I've 
received  hundreds  of  testimonials  from  par- 
ents thanking  me. 

Mary:  How  many  children  are  in  the 
program? 

Carok:  I  have  1 1  classes  every  term  with 
35-49  students  in  each  class.  That  means 
over  800  students  a  year  are  being  exposed  to 
a  whole  new  world. 

Mary:  1  remember  that  you  told  us  that 
taking  the  FCC  license  exam  is  a  privilege 
and  has  noting  to  do  with  the  grade  we 
would  get  from  you. 

Carole:  That*s  right,  Mary.  This  curricu- 
lum is  designed  to  be  exching  and  challenging 
to  all  students.  Children  have  different  back- 
grounds and  abilities,  and  the  license  is  not 
necessarily  the  goal  for  everyone.  The  main 
purpose  of  my  course  is  to  motivate  children 
io  ail  areas  of  the  schoors  curricuia  via  ama- 
teur radio, 

Mary:  I  never  realized  how  much  I  was 
learning  about  geography  until  I  had  been  a 
ham  for  a  few  months.  You  were  right  when 
you  told  us  how  much  fun  it  would  be  to 
locate  a  place  on  the  map  while  the  person 


was  on  the  air  talking  to  us.  One  of  the  most 
exciting  experiences  I  ever  had  was  when 
Father  Mike  EL2BXi'9Ll  came  to  visit  us 
from  Sierra  Leone,  Africa.  I  learned  so  much 
about  that  part  of  the  world.  My  social  studies 
teacher  said  he  was  veiy  impressed  with  the 
reports  and  projects  on  Africa  that  the  ham 
radio  students  did  because  of  our  20m 
contact. 

Carole:  That  social  studies  teacher  has 
now  done  several  projects  with  me.  Smdents 
can  learn  more  by  speaking  dirccdy  to  a  citi- 
zen of  a  country^  than  they  can  from  a  text- 
book. Besides,  it's  more  fun, 

Mary:  You've  done  so  many  exciting 
things  because  of  your  involvement  with  am- 
ateur radio.  The  classes  always  enjoy  listen- 
ing to  you  share  you  experiences.  What 
would  you  say  is  the  most  exciting  thing  that 
ever  happened  to  you  in  ham  radio? 

Carok;  Mary,  Tve  had  many  memorable 
experiences  in  ham  radio.  I  would  have  to 
say,  though,  that  our  six-month  project  to 
prepare  for  contact  with  astronaut  Tony  Eng- 
land WftORE.  who  was  on  board  the  Chal- 
lenger on  August  1 ,  1 985 ,  is  right  at  the  lop  of 
the  list.  The  whole  involvement  with  our  stu- 
dent body,  the  local  ham  clubs,  and  the  com- 
munity, breathed  new  life  into  our  interest  in 
space  travel.  The  culmination  was  the  recep- 
tion of  an  SSTV  picture  from  the  shutde  onto 
our  auditorium  TV  monitor.  Parents  and 
community  are  still  talking  about  how  excit- 
ing it  was  to  be  part  of  what  we  did. 

Mary:  You  really  had  all  of  us  jumping  up 
and  down  in  our  seats  when  you  described 
your  experiences  at  Kennedy  Space  Center 
last  April.  We  felt  we  were  living  a  fantasy 
adventure  with  you, 

Carole:  Even  though  the  launch  of  the  At- 
lantis was  cancelled  32  seconds  before  lift- 
off, it  was  a  fabulous  experience  for  me  just 
to  be  there,  within  four  miles  of  the  launch 
pad.  I  relive  the  experience  every  time  I  share 
it  with  my  classes ,  I  tried  to  convey  to  the  kids 
how  much  pride  £  felt  in  being  an  American 
and  being  able  to  witness  such  a  spectacular 
event.  It  was  because  of  my  work  with  the 
children  in  ham  radio  that  I  was  invited  to 
attend  the  lauiKh — once  again  demonstrating 
that  anything  is  possible  in  this  dynamic 


Mary:  I  have  to  tell  you,  Mrs.  Perry,  that 
one  of  the  reasons  many  of  us  got  all  exciicd 
about  ham  radio  at  the  beginning  was  because 
we  could  feel  how  excited  you  were  and  still 
are  about  all  the  things  you  do  with  us.  No  one 
in  your  class  thinks  that  you're  here  as  a 
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New!  NRI  course  in 
Cellular  Telephone 
Installation  and 
Servicing  prepares 
you  to  succeed  in 
today 's  fastest-growing 


communications  field 

Now  you  can  get  the  skills  you  aeed  to  cash  in  oo  today's 
booming  cellubr  industry  as  you  install  and  test  your  own 

stateof-the-art  cellular  telephone. 

OBuhr  business  is  big  business! 

In  the  few  short  years  since  the  firsi  commerdai  celluhr  teltphone 
system  went  on-line,  over  1 ,000,000  people  have  signed  up  for  service 
in  more  than  120  cities  nationwide.  Today,  the  indiLstr\'  is  growing  at  an 
inciedibiy  fast  4%  a  month,  and  experts  predia  that  by  1991,  ai  least 
85%  of  the  United  States  will  be 
covered  for  cellular  ser\ice.  Better     \ 
yet,  by  1993  total  industry'  revenues 
will  exceed  1 10,000,000,0a)-making 
ceiluhr  ihe  fastest  growing  electronics 
commurdcaiions  field  totb  v. 

-I 

For  you,  that  means  extraordinar)^ 
career  and  money-making  opportunities. 
Get  a  fasrsian  today  with  NRI's  hoi  new  course 
in  Cellular  Telephone  Installation  and  Senidng, 
See  how  far  )'ou  can  go! 
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Help  wanted!  Urgent  demand  for 

field  technicians  who  can  install  and  test 

new  cellular  telephone  equipment! 

Get  the  skills,  knowledge,  and  confidence  to  install  and  test       \ 
cellular  telephtme  equipment,  and  you  can  name  your  price  in     \ 
this  exploding  new  job  market-  Cellular  system  developers, 
retailers,  and  service  providers^al!  on  the  ground  floor  of  an  \ 

industry  that's  still  so  young  and  growing  so  fast— are  all  wilting  to  pay  \ 
a  premium  for  anyone  u:ained  to  service  this  brand-new^  equipment.       > 

Now,  with  NRI.  you  can  take  (bll  advantage  of  even'  exciting 
opportunirv'  in  today's— and  tomorrow^'s— booming  field  of  cellular 
communications, 

Exclusive  hands-on  training  includes  high-performance 
mobile  cellular  telephone  you  keep 

Your  NRI  course  starts  with  the  elecironics  fundamenials  you  need  to 
understand  and  senlce  aD  telephone  sy^stems,  then  walks  you  step  by 
step  through  the  installation,  u-oublci^hooting,  and  repsdr  of  poptilar 
telephone  systems  in  use  today. 

But  ihat^s  jusi  the  beginning,  ^'ith  asolidcon\'entiona!  phone 
servicing  foundation  behind  you,  you're  read)^  to  bui!d  your  expert 
understanding  of  the  cellular  telephone  systems  moving  fast  into 
communities  all  over  ihc  U.S. 

FoUoviing  OHnplete,  cas>^-to-read  guidelines,  you  install  a  foil- 
featured  mobile  cellular  telephone  in  your  own  car.  then  take  ii 
through  a  series  of  diagnostic  tests  to  become  fully  acquainted  with  its 
operating  functions.  Best  of  all,  if  you  live  in  an  area  already  offering 
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ceDular  coverage,  NRI  will  help  you 
actually  go  on-line  with  up-ttxlate, 
expert  ad\ioe  on  choosing  the  best  and 
most  affordable  cellular  senict  avaiLible, 


Send  for  your  FREE 

catalog  today 

For  all  the  details  about  NRFs 
exclusive  new  training,  send  the 
coupon  today  You'll  receive  a 
complete  catalog  describing 
NRI's  Cellular  Telephone 
Installation  and  Servicing  courc 
plus  NRI  courses  in  other  high- 
tech,  in-deniand  fields. 

If  the  coupon  is  missing, 
write  to  NRI  School  of 
Electronics,  McGniw-Hill 
Continuing  Education  Centei; 
4401  Connecticut  Avenue, 
%shington.  DC  20008. 
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GREETINGS  &  GOOD  NEWS 
FROM  THE  HAMS  AT 


p  K  %M^W%r  I  ELECTRONICS 


COM-3 


THE  COMMUNICATUNS 
SERVICE  MOKITOR  THAT 
WORKS  HARDER  FOR  LESS. 


g  n.e 


INC.  "  service 

"*     r  ^rti^  bui^<i*"B'      ^irtff  than  e'*'^      r.r  rtoe*  w^*" 

your  nc**  ^iTa^.  J^l  ^  "  ^A  is  r****^' 
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Spring-Summer  1990  KIT  NEW: 

•  A  f2S  CMOS  ELECTRONIC  KEYER  WITH  SIDETONEf 

Why  pay  the  same  price  for  la  '"code  prattice  oscillator"  whtn  the  CW-7 
will  give  you  an  ear  for  perfectly-formed  CW  and  will  also  key  yoor  rig? 
Manual  includes  money-saving  ideas  on  making  keyer  paddles  too] 
CW-7  Electror>ic  Keyer  Kit,  i24,95  □  Case  and  Knob  Kit,  $12:95 

•  GET  IN  ON  30  METER  CW  FUNt 

ButJd  a  cDrnpact  HR30  direct  coo  version  receiver  or  QRP30  transmitter 
or  both  and  &n^  leisurefy  10  1  Mhz_  DXing  on  tamily  or  business  tripsf 
Lilte  Giir  other  popular  QRP  transrrutters,  our  f*ew  30-meter  model  featurt 
ft- 10  Khi  VXO  tuning,  switch  for  choosing  between  2  crystals,  receiver 
protection  T-R  rack  and  cximes  with  10  107  Mhi  crv'Stal. 
HR-30  Receiver  Kit.  i24.95  D  QRP'30  VXO  Transniitta-  Kit.  S29.« 

•  RAMSEY  TRANSMITTER  KITS 

FEATURE  INTERNATIONAL  QRP  FREQUENCIES! 

That's  right  —  your  QRP-80,  40  or  20  Meter  Transmitter  comes  complete 
with  a  3.06(lf  ?  040  or  14,060  crystal,  plus  front-panel  switching  for 
an  additional  crystal  of  your  choke 

•  A  TRUE  HF-VHF  ACTIVE  ANTENNA  FOR  S25! 

You  can  pay  km  more  tor  an  MXi've  receiving  anfenna.  but  we  think 
vouil  be  happier  wFth  the  pric*  as  well  as  the  HF-VHF  switcheabie 
perftKTnance  of  our  i*ew  AA-7  Active  Antenna   fndudes  whip  antenna. 
AA-7  Active  Antenna  Kit,  S24  9S  □  Case  and  Kiwb  Kit,  S12.9S 

•  RAMSEY  Factory-Wired  VHF  POWER  BOOSTERS; 

These  rugged  RF  power  amps  with  receiver  preamp  I  urn  your  favorite  2^ 
or  22C  MH/   HT  into  a  25-40  watt  powerhouse  for  a  fraction  of  the  cost 
of  a  mobile  rigf  Install  Several  perrnanenMy  for  versatile  ^Hf  woi-k, 

•  ATTENTION  TEACHERS  &  SCOUT  LEADERS: 

Aj4(  for  our  new  pamphfet  £01  which  detaiU  spedaf  supporf  and 
pricing  for  group  kJt-bu tiding  profects.  Please  spedfV  number  of 
kid^  to  be  involved  and  age  range. 


TERMS:  10-day  money  back  guarantee  •  MC,  Visa,  personal  checks  wetcome  • 
COD  is  USA  only  and  costs  an  e^rtra  *4.  and  we  need  certified  check  or  cash  on  OOD's 
over  150  •  All  Ehipping  i*  UPS,  SO  we  need  strpet  addr^i  •  Try  to  plan  a  *20  order 
or  ddd  S3  for  handling  on  under- 120  orders  ■  NV  cui-tomers  must  add  7%  sales  tax 
•  Add  6%  for  shipping  to  a  maximum  of  ilO  •  Cuilofrieri  outside  USA,  add  15% 
WArr^rtty:  90  days  on  kit  parts,  1-year  parts  Si  labor  on  factory-^wired  units 


PHONE  ORDERS  CALL 

716-924-4560 


FAX  716-924-4555 

RAMSEY  ELECTRONICS.  INC,  793  Canning  Parkway.  Victor.  NY  145G4 


CONDENSED  KIT  &  PRODUCT  LISTING  ■  ASK  FOR  FREE  CATALOG! 


FREQUENCY  COUNTERS 
If  tVs  butft  by  Ram^sey,  H'i  RelUbJe." 


CT-90dDlOIT6CX)MHz 


i§ 


CT'70  139.95 
CT-9Q  169 *9& 
CT-:?a  1B9*9S 
CT-1Z5  IB^.S'} 


2DH7-5^WH?^  Fri^queocy  Count  «»T 

5Njr-600MHz  frequency  Countar 
].QHz-l,25nHjf  Frequency  Counter 


FREQUENCY  COUNTER  ACCESSORIES 


SffiC]    Q^       IHRflliHeLUHl 


Oy^l  59*9S  0^1  PPH  Oven   rime  Base 

tl-k  1U9^  External    Uwm  Bass  Kit 

BP-A  8.9^  SilCad  Pack  foe  all  Counters 

RA-i  14,9^  ^mfSm.  Recifiirer  Ac^tef  Kit   (for  Cl-^  ^ly) 

PS*l  B?*t^  U5  Ghi,  PrescaJ-er   [ulrei*  &  tested) 

PS-1  5$*9i  WM)  W^ir-  f»r«rscaler   [Kit:  a9-^i) 

l*S*2  69,95  Audio  rrequency  i^ultiplier   (Kits  ^9-951 

Pfi-2  49.9ti  Broadband  An|tlifiet:   Itm  naift^,  i^ngh  t^im 

iP-1  I6*9>  ton  fast  Protor 

MP-1  16. 9^-  NI-Z  Prdbe 

DC-X  13, 9i  Dirpct  ProtJB 

ft^f-l  B,95  Tcflesc^oplni;)  Whip  Arttjrmo 

_  RF-i  19.95  SniFf-It  HF   Probe   Far  ^/DM//yTVM//Coyntpra/Scopes 

TB-7  M*9b  Tilt  Bail   Kit  for  CoLrrttcro 

_      HX-1  5'.95  Meawy  Duty   Tr  site  former    for  Counters  ^  HH?  Kit 

_  CI  not  KDO  BqolUet;   "Hnii  tu  Use  Your  frequency  Counter'* 

(booklet    Free  upon  request  Hith  SAS£} 

SWl  AND  MONITORING  RECEIVERS 

S«  Also  our  v«rutik  FR~146  FM  rvcehrer  for  115-175  Mh/, 

__  SR^i  i^,V>  4^1  J   lt«.    AM  STHirttA^ffi^  licceive]-  Kit 

C5ft-1  12-9^  Shortttav^e  Retviver  Caa«  Kit 

^^  Aft^l  2^,9^  *H  106-138  rtii*   Amrraft  fland  Receiver  Kit 

C4R-1  12.95  AiicT-aFt  Receiver  Case  Itlt 

SC-1  2*(,9^  Ai^tomobile  AM  Radio  Shartwave  Converter  Kit 

CSC-1  U,rj  Case  Kit   for  SC-1 

CLG-1  2»9S  Quality  Ciqorette  Lighti^r  pQwev  C-o-rd 


HAM  *  MONITORtNC  VHF-UHF  KITS  AND  ACCESSORIES 

AiHteyr  2^»elKT  wna  fn  13^-1 7^  fteeeiver  Kit 

Iniilfryir  10  Meter  FH  IQeceiver  Kit 

ABAieur  U2^  tleter  (220  rtii.)  fn  Receiver  Kit 

Case  And  Kmib  Kit   far  frt  Rei^elver  Kits 

Broadband  Pr^sufj  Kit    (20  db.    100  KHz-lGHzJ 

Harti   Two -Meter   Preamp  Kit 

220  MHz  Preemp  Kit 

ii^U  mr.   PrEHifip   Kit 

fwcj-Hpter  Power  Booster  (wirecl  Si  tested) 

220  MHz.   Porter  Bootiter    (vcired  &  tested) 

£t£iO  tf\zm  Fewer  Booster   (let^  Sprifug  199Q) 

Z-Mbt6r  Pi»er  Ajupiiriei!  Kit 

RF-Sefiaed   !-R   ReU>   Kit 

FfcCket  Radio  Kit   To*  Co^ratoti?  64/IZ8  HT  01  VlT 

RF  McM*jl3tor/6-Weter  AfW  Kit 


^^-liirie  HelcKlvMflikcr/J-Opor  Daorbell-Arwiuhcintor 

Stereo  fM  TrangiiiiLter  l*€li  for  1990T1 

SfHJtch  Scrambler  Kit 

5pi?Ech  Scramtalet  Caae  Kit 

Siniary   thormoniflhe^r  Kit 

SFEED-'V  PerBOncil  Ruder  Kit    f¥e»(    it  REALLY  wurksM 


HAM  HP  BANDS  KITS  &  STATION  ACCESSORIES 


- 


CM- 7 

»«i-ea 

CHR'l 

QRP- 30 
TX-30 

QRP-^a 

QRP-80 
CQHP-l 
AA*7 
CA-AA 


Zft^9^ 
12.95 
2*.  9 1 
?4.9> 

24^.9i 
2ft*9S> 
12,95 
29.95 
29*95 
39*95 
29,95 
29,95 
12-95 
25. QO 
i2.95 


CMOS  Cy  KcyuT  «th  Bullt-ifi   Sldetntie 
Case  amJ  hnob  kit   foi    CM-7  Keyer 


"Wt-"  receivers  am 

fCmi-bmaea  direct- 
corrveraion  for  SSB, 
CU,   R1f¥  recc^tifvi« 


Aistetfr  20  Heter  Rer^*-    -r   Kit 

Avateitr  JO  HBler  P^  ,*   Kit 

Aftateur  ftO  Meter  Reteivsf  Kit 

Aii^tet^r  BO  Merle r  Receiver  Kit 

Amateur  160  Meter  Receiver  Kit 

Case  and  Knob  Kit  for  HR- genes  Receiver  Kits 

VXQ  20  Meter   Transnrjtter  Kit  iiiLh  1^,060  crystal  **A" 

VXD  30  Meter   Tfanemitter  Kit  with  10.10'?  cirystal   "A" 

6-watt   IO«l»10,i2D  Mh£,    Z-cryEt&l   VJ^D  Tj'Hnsmitter 

V%a  ^G  Hater    Fransmitter  Kit  with  7*040  crystal   ^'A" 

VXO  00  Meter  TrafTSJtiittcr  Kit  rtith  3.560  crystal   "A" 

Ca&e  and  Kficb  Kit  for   TrBnomttteTS 

Actjiwe  ArttereiB  Kit   For  HF   and  UHF 

Case  and  Knob  Kit  for  AA?  Active  ^terwi^ 


rR-146 

2?,  95 

fir- 10 

2?,95 

fR-220 

29,95 

CFfi-T 

12-95 

SA-7 

14,  95 

PR-!U 

17. ?5 

Pfl-2G 

17.95 

PR-atJ 

17.95 

PA- Id 

69*?5 

PA-iO 

69.95 

PA- 44 

79,95 

PA-i 

27.95 

TR-l 

6,95 

p-iA 

49-95 

3H-7 

i;>95 

A]Cm} 

■lOBBY 

W-5 

24.95 

FW-7 

29.95 

SS-7 

29,95 

C55-7 

12.95 

CT-127 

29. n 

SG-7 

69,55 

10SE  F 

FH-i 

AMOU 

rH-2 

7-95 

fC-1 

2.95 

fM-5 

1^-95 

wn^h 

IZ.95 

PB-1 

i4.95 

FR^I 

14.95 

BN-9 

5.95 

HL-1 

B*95 

na-j 

4.95 

8L-1 

3,95 

WL-1 

6.95 

SM*> 

5,95 

IJT.5 

5.95 

WS-1 

6.95 

K>-J 

16*95 

TS-1 

6.95 

TO-l 

S,95 

LShJ 

9.95 

iM^ 

B*95 

FM  Uireie^b  KU 

FM  ytreles^  Kit  wltti  Milce  Pr9«ri|?   Stage 

Senvitiwe  Kike  Cartriitqe 

liltelfss  TM  Mmiffiilie  Kit  «iih  &»««  tiatbsr)! 

High-Power  FM  «iK*  Kit 

Telephone  TrvvHiitter  Kit 

fM  ^ftceiver  Kit   (iwriffa  afqiraii,   70^1^  MKf,) 

•♦Supor  Sleuth"  Mulli-Pyrpose  2-wott  LMJaO  Amp  Kit 

Color  Drg^n  Kit 

**MBtJ  Blaster"  Kit   (also  cfln  be  LOUP  code  asctllatorf) 

LCD  RUnky  Kit   ffliohta  2  jumbo  LED'a) 

Whiapei'  Light  Kit 

Siren  Kit 

Urtiwersai  555  Tiner^DsciUator  Kit   (Many  applicatians] 

Uoice  Activated  StNltch  kit 

Microwave  (1,3  Ch*-)    Intrusion  Alam  Kit 

Tepyeh  Ssitch  Kit   (aabes  2  ca«pl«t«  toucli  SHitcNsU 

Tor*  Efieadet^Q«t:iidnr  Kit 

Infra-lied  Bean  tcMnAlcationet  Receive r  Kit 

Enfra-neel  Beai  CaiBunicstions  Irafintitter  Kit 


AND     .  .  WH1I-E  YOU'RE  GETTING  YOUR  ORDER  TOGETHER, 

riem«mber  rhat  your  local  ham  club  or  repeater  association 

can  save  many  service  S$$  for  vnenibers  with  an  E-Z  Pay  LeaM  on 

COM- J    2795.00    Professional  Cofnmunications  Service  Monitor 

COM-7    3495,00    Spectrum  Aralyrer 

RSC-IO    249500    Synthesized  Signal  Generator 


CmCl£  34  ON  READIER  SERVICE  CARD 


**TCgular  teacher."  We  all  know  how  much 
you  really  love  and  enjoy  gening  us  mvolved. 
Your  enthusiasm  is  contagious.  It's  great  to 
have  a  teacher  get  so  excited  about  her  work- 
When  1  was  home  ill  last  week,  I  made  it  a 
point  to  check  in  the  **CQ  All  Schools  Net*' 
wWi  you  and  Joe  N6CRX. 

Carole:  Now  you've  touched  upon  a  topic 
that*s  very  special  to  me.  Last  year  when 
Gordon  West  WB6N0A  and  I  began  the 
*'C0  All  Schools  Net"  on  28303  MHz  at 
17:30  UTC  on  Tuesdays  and  Thursdays,  we 
had  no  idea  how  weU  received  it  would  be.  It 
was  obvious  that  the  children  in  my  classes 
were  enjoying  it  tremendously.  Ii  soon  be- 
came apparent  that  so  were  many  other 
youngsters  all  over  the  country. 

The  purpose  of  the  net  is  to  stimulate  an 
interest  in  young  people  to  start  communicat- 
ing on  the  radio  and  open  up  all  new  experi- 
ences to  them. 

Hundreds  of  schools  and  youth  groups 
have  checked  into  the  net  to  let  us  know 
how  delighted  they  are  with  the  exchanges 
we*ve  been  organizing.  Wc  have  children 
in  New  York  corresponding  with  school  kids 
in  California,  Louisiana,  Missouri,  Ne- 
braska, and  many  other  places.  We've  ex- 
changed video  interviews  so  the  youngsters 
get  to  see  each  otherVs  classrooms  and  can  gel 
an  idea  of  what  schools  look  like  in  different 
parts  of  the  country.  Many  of  the  children 
have  become  pen  pals  and  exchange  news 
clippings.  We've  spoken  to  students  in  a  Los 
Angeles  school  the  day  after  a  recent  earth- 
quake. We've  had  nothing  but  exciting 
reports  from  other  teachers,  principals, 


and  superintendents  about  these  exchanges. 
A  big  surprise  to  me  was  how  many  stu* 

dents  were  listening  to  us  on  shortwave  ra- 
dios. Many  teachers  wrote  to  me  to  find  out 
how  to  pursue  gening  Licensed  so  they  could 
set  up  a  ham  shack  in  their  roomis. 

As  a  result  of  contacts  on  the  net,  we've  had 
some  fantastic  visitors  come  to  our  school. 
There's  something  really  exciting  about 
mieeting  in  person  with  someone  who  was  just 
a  voice  on  the  r^io. 

We've  had  the  privilege  of  playing  host 
to  handi-hams  and  QCWA  members  from  all 
over  the  country.  We've  had  hams  come 
to  our  school  with  all  different  kinds  of 
backgrounds  to  share  with  my  children. 
Pilots,  engineers,  TV  personaliiies,  mission- 
aries, demists,  scientists,  travel  agents « 
train  conductors,  teachers,  and  even  a  bird 
trainer,  came  to  visit  as  a  result  of  contacts. 
You  never  know  whoMl  be  getting  back 


to  you  and  what  may  come  of  the  contact, 

Mary:  The  ham  radio  room  at  our  school 
has  come  to  be  a  very  special  place  to  many 
students.  Years  later,  former  students  return 
to  visit  a  place  where  they  were  comfortable 
and  had  so  much  fun.  During  a  recent  reunion 
you  organized  with  a  local  ham  club,  several 
former  students  came  back  to  share  with  you 
how  your  ham  radio  program  inrtuenced  their 
career  choices  and  smdies.  You  must  feel 
very  good  about  how  you're  able  to  influence 
so  many  youngsters  with  the  ham  radio 
program. 

Carole:  Mary,  ham  radio  has  had  a 
tremendous  influence  on  my  life,  and  as  a 
teacher.  I  am  delighted  to  see  how  wonderful- 
ly children  react  to  the  exposure  to  ham  radio. 
It's  an  incredible  motivational  tool  in  a  class- 
room. By  the  way,  Mary,  I  have  never  been 
more  proud  of  any  student  than  I  am  of  you. 
You  are  an  asset  to  amateur  radio 


About  Carole  Perry  WB2MGP 

Carole  Perry  has  been  teaching  "Introduction  to  Amateur  Radio"  at  Intermediate  School  72  m  Staten 
Island,  New  York,  for  nlrxB  years.  She  created  the  curriculum  currently  deing  taught  to  SXh,  7th,  and  8th 
graders. 

Carole  ^s  the  recipient  of  the  prestigious  1987  Dayton  Ham  of  the  Year  Award,  the  1987  ARRL 
Professional  Instructor  of  the  Year  Award,  and  the  19B7  CONEX  (QCWA  Northeast  Chaplers)  Teacher  of 
the  Year  Award. 

In  April  1969,  the  NASA  Education  Oepartmeni  selected  Carole  to  attend  a  special  Educator's  Confer- 
ence and  a  VIP  Viewtng  of  the  Space  Shuttle  AlfBntis . 

Carole  is  also  an  ARRL  Assistant  Director  in  the  Hudson  Divisron  and  Chairperson  of  the  Hudson 
Divfsion  Educational  Task  Force.  Presently,  she  serves  on  the  National  Education  Committee  of  QCWA.  In 
1 98S,  Carole  was  selected  to  be  an  Educational  Advisor  to  the  ARRL  Education  Department. 

Carote  has  also  created  Media  Mentor,  Inc.,  to  help  and  encourage  other  teachers  to  use  hem  radio  to 
enrich  students'  knowledge  of  electronics,  science,  math,  communications,  geography,  and  other  cul- 
tures. Her  intaxfucffon  to  Amateur  ^adio  package  indudes  twenty*S4x  lesson  plans,  an  audio  cassette  for 
code  practjce.  a  code  practice  oscillator,  fr&e  videotape  fUustrating  cfas^oom  instfuction.  and  access  to 
Ham  Radio  Hotline  tor  customer  support  in  usmg  her  package.  For  more  information,  write  Carole  Perry 
WB2MGP.  Media  Mentors,  Inc..  PO  Box  131646.  Staten  Island  NY  10313-0006  or  calM718)  9S3-1416. 


CONTINUOUS  COVERAGE  ANTENNAS 
FOR  COMMERCIAL  &  AMATEUR  SERVICE 


Model  AC  1.a-30 

SWf  Mew  2;  1,1^:1  OVieiag©  from  1  3  fo  30  MHz 
Con  be  insfofled  in  QpprDsdrTKitelv  30  ft  spcx:a 
fdeof  tor  OQmrT>9fc»ai  services  for  multl  frs- 
quency  opSf cation  without  the  need  tor 
antenno  tuners  or  additiorrai  antennas 
Hondles  1  KW.  2  KW  pep  CAS 
Highe*  pow©f  models  ovaiiabte  on 
special  order  Contact  your 
or  foctory 


1.B  to  aO  MHi 


$175 


00 


SHIPPING  &  NANOLff^G 
ADOS4.00 


1 1 


"^or 


r 


l3Bi.40.rT 


HiiTkOig* 


SHitiCTcau  niE» 


[I 


IJl  Patent  Na  4^11. S'^fl 


Model  AC  3,5-30 

SVW  less  tf>an  2  1  from  3>5  to  30  MHz 

Comptefe  ossembted.  Baiun  fofmlnoted  with 

standard  S0239  connector 

Power  capability  1  KW-  2  KW  PEPICAS.  Higher 

powef  nnodel  is  avaltable  on  speclot  ofder 

Desigr^ed  for  50  ohm  feedHne 

Weottwf  proof  balun  and  batar^cifxj  net^A^ork 


3,S  to  30  MHz 


$184  5^ 

SHIPPING  &  HANDLING 
AODS400 


Ofily  90  feet  long 


us  Poront  No.  AA23A2^ 


BW 


feaMl^^fwct «  USA 

&  WILLIAMSON 

QyQ^ifv  CCH-nrrturikcaTion  Products  S>nc*  'P32 

At  your  Pistnbutors     Wiite  or  Call 
10  Canoi  St:&et.  Bri^roi.  PA  1Q»007 

(215)  7ae~S561 
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PC  Study  Aid  for  the 
Amateur  Radio  Exams 


Siud>  fur  kmiT  \a%Ut  limuMe  <tf  upfndr  to  m  fcifiicT  rU«i  thr 
riis>  ii3>.  with  ]ndivlduair>  uitlDciKl!  !dud>mE  rhai  aiuliuie} 
ytiui"  pflrfdrmancc  sort  concent  r a  if  s  whort  lou  need  it. 


Mi  • 


Hi 


Pragram  Features; 


r 

I  ■  Runs  on  IBM  Per&onal  Compuieis  and  compaiibk^ 
vi^iih  mtnimum  256K  RAM  and  graphics  capahiJjty. 

<  CocUjiins  emirt  questio>n  pool  for  each  license 
cta^s.  New  Novice  iind  Tectuiiciaji  pooli  arc 
avaikble  now? 

•  Work  wiih  the  en  lire  pooL  scbcied  an&as.  or 
LiLii(}ii]uiic  selcclion  ofqucshons  in  your  weak  Jic^iii. 

*  InijJudcs  fiili  screen  graphics^  explamlions  on 
^pioprniig  qu&&iioa&  and  a  pop  up  calcuUior. 

•Lo£^  mullipb  5[udy  sesstons  and  allows  resuming 
ai  a  htcr  time.  Rctum^v  to  review  missed  quesiions 
if  de^ilmcL 

•  Creates  fttndoniJy  generated  cir  cusinm  lests  ajid 
iimtyiei  nesuJti  showiftg  areas  for  ^diiional  i-mdy. 

*  Pnnu  rmdocn  wriitei)  it^ts  und  amweis  wiih 
Epsoft/IBM  compuibk  pfmiers. 


Ml  \hs  I 

saliwir^rh 

KASmtW 


^•«|MS*[l*arnfl(rurttami.  Hi 


NflW 


^val 


CoW 


nwitial 


liuccis^- 


"rutisif 


^v 


roilii^' 


iii«ju'^*=^^iKrSs  CiiiT^'^^!:^^' 


RLn3»r 


US' 


(it»^« 


eiiii*-'''^^ 


crntPi 


S2<>>*S 


J'ultlic  P[>Miairt  di^JkibcH^iiitjiblr  wJlh  extrllritlnial'H 
code  lufor  H  well  IS  «  cuntHi  logg#r,  prupagutiofl  prrd!r[urar| 
bemM  pliilif  r  ■ndalbm,  Ciisl  b  H  liii'4i>t<r  iiiatFri«li  iiitd 
iun^ilft,  U  if  shijlgKd  whh  QSO  Tl  TUk. 

Call  or  wfiir  io  Adctt 

QSO  Software  .    ^  ■■  ^ 

208  Partridge  Way  ^^  [)  ^  i)xj  per  Class 

Kennett  Square,  PA  19348 
215*347^2109 


Vl5A*MCai:«tMi:rt 


PArcsidrmi«id4% 
Pnce  bclodei  utiippinj 

3  ]^"Diikiii,1rtl?ca£}i 
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Number 9  on  your  f  ««db»ck  card 


The  Biggest  Ham  Country 

Japan 

The  how  and  why  of  the  biggest  ham  boom  on  the  planet 


by  David  Cowhig  WAILBP 


Japan  has  970.000  ham  radio  staiions  and 
about  1 .5  million  ham  radio  operators- 
double  to  iriplc  the  figures  for  the  United 
States!  Japyn*s  ham  population  doubled 
between  1977  and  1987.  The  fourth  class 
no-N4orse-code  requirement  operator's  li- 
ceiise  for  radiotelephone  privileges  on  all 
ham  frequencies  except  10  MHz  and  14  MHz 
and  the  one-time  lifetime  operator  licenses 
issued  to  Japanese  ham  radio  enthusiasts  are 
two  big  reasons  for  these  phenomenal  fig- 
ures. 

The  great  enthusiasm  of  the  Japanese  for 
electronics  and  for  forming  radio  clubs  that 
welcome  prospective  hams  contributes  enor- 
mously to  the  allure  of  ham  radio  in  Japan. 

Ham  Heaven 

Visitors  to  ham  heaven  in  the  Akihabara 
section  of  Tokyo  know  that  they  are  on  sacred 

ground.  The  variety  of  equipment  and  parts 
found  there  at  affordable  prices  support 
Japan's  legions  of  electronics  enthusiasts. 
Wonderful  ham  magazines  such  as  Ham 
Journal  and  CQ  Ham  Radio ,  a  SOO-page  ham 
magazine  in  a  telephone-book  format  (half 
advertising,  half  text)  carry  articles  on  home- 


brewifig,  DX,  ham  television «  foxhunting 
(called  fOKtailing  in  Japan),  the  pleasures  of 
communications  across  borders  and  language 
barriers  using  Morse  code,  the  9600  bps 
packet  modem  for  the  TNC-2  packet  radio 
controller  that  does  not  require  radio 
transceiver  modification,  live-tree  antennas 
(the  ultimate  camouflaged  antenna)*  and  re- 
moteH:ontrolIed  motor-driven  iransmatches 
for  mobile  operation.  Other  projects  for  the 
experimenter  in  recent  issues  of  CQ  Ham 
Radio  include  image  communications  using 
facsimile,  videotex  fNAPLPS),  using  elec- 
tronic disk  still  cameras  to  record  images  for 
transmission,  and  slow-scan  TV, 

Most  of  Japan's  miJlion  or  so  active  hams, 
along  with  the  rest  of  the  country's  120  mil- 
lion people,  live  along  the  coast  rather  than  in 
the  mountainous  interior.  About  40  million 
people  live  within  50  miles  of  Tokyo,  This 
great  concentration  of  hams  makes  interfer- 
ence (QRM)  a  big  problem^  so  the  UHF  and 
microwave  bands  carry  a  heavier  load  than  in 
the  USA.  Beginners  prefer  the  144- 146  MHz 
and  especially  the  430-440  MHz  frequen- 
cies. Tokyo  alone  has  more  than  35  repeaters 
on  1200  MHz,  Japan's  ham  clubs  sponsor 


Field  Day  activities,  transmitter  hunts*  all 
kinds  of  fun  get-togethers,  and  the  annual 
Ham  Fair,  one  of  the  world's  biggest  ham- 
fesls.  These  events  inspire  interest  in  ham 
radio.  SWLs  and  other  non-hams  are  wel- 
come to  participate  in  transmitter  hums. 
Awards  for  the  best  homemade  ham  equip- 
ment on  thai  year's  home-brew  theme  are 
presented  every  year  at  the  Ham  Fair, 
Combining  backpacking  in  the  mountains 
with  operating  on  144  MHz  and  430  MHz  is 
very  popular. 

Getting  In 

In  Japan  there  are  two  routes  into  ham 
radio.  The  Amateur  Radio  Guide  by 
J  A 1 AYO  tells  us  that  prospective  hams  pass  a 
test  at  the  conclusion  of  a  47-hour  course 
given  by  the  Japan  Amateur  Radio  League 
(JARL)  to  prepare  for  the  fourth  class  or  third 
class  license. 

About  60,000  people  passed  ham  licensing 
examinations  during  1988.  A  ham  operator's 
license  is  valid  for  life  but  the  station  license 
must  be  renewed  every  five  years,  so  some 
Japanese  hams  who  use  a  club  station  rather 
than  a  personal  station  do  not  have  their  own 


Figure  I.  Tlie  JA8fJYG3  FAXcontroUer 
for  ham  FAX.  L  Adjust  500  ohm  vari- 
able resistor  VRI  S€}  thai  the  volrnge  m 
terminals  L!  andLl  will  be  7  volts  when 
off  the  hook  (when  FAX  is  in  the  connect' 
ed  state).  2.  Value  of  resistor  between  Tl 
and  T2:  A  resistance  such  thai  voltage  at 
the  start  of  the  transmission  will  be  4.5- 
5  volts  (when  the  FAX  is  conneaed}. 
i,  VOX-GAIN:  Use  VR3  to  adjust  the 
gain,  if  transmission  doesn  7  start  when 
the  gain  is  high,  change  the  orientation 
of  I  SI  588.  If  it  still  doesn  V  work  replace 
with  a  diode  which  has  a  lower  DC  resis- 
tance. 4.  MfC-GAIN:  Adjust  VR2  to  get 
the  appropriate  modulation  leveL 
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HF  Equipment  Regufar  SALE 

rC-765  Xcvr/ps/ke/ai/aufD  tuncf......  3149.00  2699 


^  A  -^  ^<  *i  ^ 


^^_^^ 

<^  o 


^  ^ 


O  0  O  f^    -_^..:., 


IC'781  Xcvr/Rtvr/ps/tuntr/scope .«»      6149  5295 


^         M  f  TS  r-^f  t. 


tSIt      ^     ^     H       ^ 

O  o  o  o  o 


I  c-^ 


IC-751A  9bandxcvr/ 1-30  MHz  rcvr  169900  W69 

PS-35  Internal  power  supply-....,.,.  21900  199*^ 

FU63A  250  Hr  CW  filtfif  (1st  IF)..».  59.00 

FL-52A  500  Hz  CW  filter  (2nd  IF)„„  115.00  109" 

FL-53A  250  Hz  CW  filter  (2nd  IF)....  115.00  109" 

FLJO  2,8  kHz  wide  SSB  filter,.. 59,00 

ftC'lO  External  frequency  controller  49.00 


IC-735  HF  3tcvr/SW  rcvr/mic  (Sfickl) 

PS' 55  E*tema!  power  supply 

AT-150  Atitom^tic  antenna  tuner.... 

FL-32A  500  Hz  CW  filter..,. 

EX -24 3  Elecljonic  keyer  urtit.,,, 

LIT'30  Tone  encodef  .».,„. ...** 

IC-725  HF  xcvr/SW  rcvr ^mH 

AH-3  Automatic  ant  tuner ..  (Spma^ 
IC-726  10-band  xcvr/6m/.5-30I^H2  rx 

Accessories 

IC-2XL  HF  50fid  state  amp  w/ps,.. 

fC-4KL  Hf  IKWoutsAsmpw/ps 

fX-627  Hf  aifto.  anl  selector  ^pem!) 

PS- 15  20A  external  powef  supply 

PS-30  Systems  p/s  w/cord,  6-pn  plug 

SP-7  Sniall  external  speaker 

CR-64  High  stab.  ref.  xtal;  751  A,  etc. 

PP-i  Speaker/patcfi -..-. 

SII-6  Desk  micropfione..,- 

Sli'8  Desk  mic  ■  two  cables,  scan ...... 

AT-100  lOOW  B^hiM  auto,  art  toner,.. 
AT- 500  SOOW  9-band  auto,  ant  tuner .,. 
AH'2  Sbind  tuner  w/mount  &  whip  .„. 
AH  2A  Ant  tuner  syslem,  only ..  ®wrfffl 
GC-5  World  clock (Spmii) 


1149^00  969^5 

219.00  199" 
445.00  389" 

69.00 

64.50 

laso 

949.00  799^^ 
489.00  379*^ 

1299,00  1129 


Regular 

1999.00 

6995  00 

315.00 

175  00 

349.00 

65,00 

5L99 

79.00 

179  00 

47.95 

89,00 

445.00 

589.00 

75S00 

55900 

9L95 


SALE 
1699 
5995 
269" 
159" 
319" 


169" 


3«9« 
519« 

&89« 

469*^ 

69*^ 


?COM 


*  Large  Stocks 

*  FBSt  Service 
-k  Top  Trades 


Accessories  fo'  iC-765. 781. 725  •  CALL  for  Prices 


VHF/UHF  ba^s 

IC-275A  25w  2m  FM/SSB/CW  w/ps... 
IC-275H  lOOw  2m  FM/SSB/CW..„,„, 
tC-375A  25w220FM/SS8...(<9httitf) 
IC475A  2Sw  440  FM/SSB/CW  w/ps 
IC475H  lOOw  440  Fl^fl/SSB/CWjS^J 
IC^575A  25w  6/ 10m  xcvr/ps  (Sfml) 
IC'575H  25w  lOOw  6/lOm  jtcvr........ 

VHF/UHF/ T  2GHz  mt^iles 
IC-28A  25w  2m  FM.  HP  mEC  glMillfl 
IC  28H  45w  2m  FM.  TTP  mic  fCbtm^ 

HHi-U  Extra  TTP  microphone. 

UT-2g  Digital  code  squelch. 

UT-29  Tone  squelch  decoder......... 

HI1A46  Speaker/microphone 


■  A  i-  *  B  «■  I 


•■rBBri'-faVI'-i^ 


Regular 

1299  00 

1399.00 

1399,00 

1399.00 

1599-00 

1399,00 

1699,00 

Regular 

469.00 

499,00 

59.00 

39.50 

39.50 

34.00 


SALE 
1129 
1199 
799" 


1269 
1099 
1469 

SALE 
379" 

389^^^ 


IC-228A  25w  2m  FMmP  mic  (SjBchI) 
IC'228H  45w  2m  Ff^/TTP  scan  f%tf«9 

IC-448A  25w44DFlVI/TTPmic 

ilT-40  Pocket  beep  function. 

1C-900A  Transceiver  controller 


509.00  379" 
539.00  419^^^ 
599.00  519^^' 
45.00 

639.00  449« 


IC-900A  Transceiver  cofitrolier  with  UX-29H 
2m/25W  and  UX'39A  220/25W  band  unfe. 

Package  Price  •  $849*5 


li)(-19A  10m,  lOwtiand  unit 

LIX-29A  2m.  25w  band  unit -..-. 

UX'29H  2m.45w  band  unit 

UX-39A  220MHZ.  25w  unit  (Spt^ 

yX'59A  6nT,  lOw  band  und .......... 

UX-129A  12GHz  lOw  band  unit 

IC-901  2m/44DMHz  xcvf ffm^ 

iC-L200A  lOw.  12GHz  FM.,.(Cfttt»iiy 
IC^2500A  35w.  440/1.2GHz  FM  mobile 
IC  3210A  25w.  2m/440  FM  ..(ehmut) 
IC-2400A  2m/440  FM/TTP...  (Speek^ 
AH-32  2m/440  Dual  Band  mobile  ant 

AHB-32  TrunkTip  mount.... .* 

Laisen  PO-it  Roof  mount... 

Larsen  PO-TLi  Trunk-lip  mount 

Larsen  PO-MM  Magnetic  mount..... 

RP  1510  2fn  25w  repealer..... .„„,,,. 

RP4020  440MH2  25w  repeater 


299.00 

299,00 

349.00 

349.00 

349.00 

549.00 

1 199  00 

699.00 

999.00 

739.00 

899.00 

39,00 

35  00 

23.00 

24.70 

28.75 

1849.00 

2299.00 


269^^ 
269*^ 
319'^ 
279^^ 
319*^ 

929*- 
589** 
869** 
499*^ 
699" 


1649 
1999 


V9SA' 


Use  if^f 

CREDIT 
CARD 


Hand'helds  Regular  SALE 

IC-02AT  High  Power     409.00  349^* 
IC-04AT  440  (ehsesisf)  449,00  349^^ 

IC-2SA  2m  ..^f$chl)  419.00  299" 
IC'2SAT  2m  HT/TTP     439.00  389" 

,.^^^^   1C-3SAT  220  HT/TTP    449.00  399" 
^^^^^  IC-4SAT  440  HT/nP    449.00  399»^ 

l^^^^H   IC'2GAT  2m  HT/TTP     429  00  379" 
IC-4(iAT  440MH;.  m  449,00  389" 

Spiekl . . 

IC-32AT  2m/440  HT    829.00  539" 

IC-24AT  2m/440HT     629.00  549" 

IC-12AT  1.2GHz  FIVI  HT/TTP...  f<;/*>J«M/}  473.00  349" 
IC42GAT  Iw  UQHi  HT/batt/cgr/TTP  529  00  469" 
A  i  re  ra  f I  da  nd  ha  nd  helds  Reg u  la  r  SALE 

A-2  5W  PEP  synti).  aircraft  HI...., 525  OO  479" 

A-20  Synth,  aircraft  HT  w/VOR 625.00  549" 

For  HT  Accessories  •  CALL  for  Prices 

Receivers  Regular  SALE 

R-71A  lOOkHz  to  30MHz  receiver. J999.00  869^^ 

RC-11  Infrared  remote  controller....  70.99 

FL-32A  500  Hz  CW  filter  ..,.„„..„.  69,00 

FL-63A  250  Hz  CW  fito  (ht  IF) 59  00 

FL-44A  SSB  filter  {2nd  IF).- ,-.,  178.00  159" 

EX^257  FMuniL 49.00 

EX-310  Voice  synthesner 59.00 

Cft'64  Higti  srabrtity  oscillator  xtal  79.00 

SP-3  Exlerrral  speaker. ,.„.  65.00 

CK-70(EX-299}  12V  DC  option......  12.99 

lillB-12  Mobile  mount., ...,.,  25  99 


R-7000  25IVIHZ-2GHZ  receiver,,..,,,,..  1199.00  1029 
RC-12  Infrared  remote  contiolier.,.,     70.99 
EX'3l0  Voice  synthesizer -.>„.....••     59.00 

TV-R7000  ATVunil 139.00  129" 

AH-70O0  Radiating  antenna 99.00 


R-9000  100KHz-2GHz  aii  moae  rcvr ...  5459.00  4699 

Que  to  tfie  size  of  the  ICOM  product  Ime.  some 
accessory  items  are  not  fisted.  If  you  have  a  question, 
please  caiL  Prices  subject  to  cfiange  without  notice. 


Top  Trades  !  •  We1(  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment 

Write  or  Call  for  our  Ouote  Today! 


HOURS:  Mon,  thru  Fri.  9-5:30;  Sat  9-3 


Order  Toll  Free:  1-800-558-0411 


I 


Toll  Free  in  Wisconsin:  1-800-242-5195 
FAX:  1-414-358-3337 


T 


inc. 


5710  W.  Good 


WICKLIFFE,  Ohio  44093 

ZS940  Euclid  Avenue 

Phone  am  585-7388 

Ohio  WATS  1-800-362-0290 

Outsidi  I    ann  <)<ii    ten* 


Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 

-  AES®  BRANCH  STORES  Associate  Store 


ORLANDO.  Fla.  32803 

62 1  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla.  WATS  1-800-432-9424 

Outside  1    ortA  '»'»■»  ifti"i 


CLEARWATER.  Fla.  34625  LAS  VEGAS.  Nev.  89106   CHICAGO.  Illinois  60630 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 


1072  N.  Rancho  Drive 

Phone (702) 647-3114 

No  In -State  WATS 

Outside  t    onn  riii  eii 


1-800-321-3594   K*l-800-327-1917    No  Nationwide  WATS   SS 1-800-634-6227 


ERICKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

Kfa- 800 -62 1-5802 
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callsigns.  Candidates  for  the  second  class  or 
first  class  Ucensic  must  pass  a  government 
test.  Fourth  class  operators,  about  1 .2  million 
hams,  can  transmit  up  to  10  watts  output  on 
all  frequencies  except  10  MHz  and  14  MHz 
and  all  modes  except  radiotelegraphy  (Morse 
code).  Third  class  operaiors.  about  100*000 
of  Japan *s  hams,  have  the  same  frequency 
privileges  but  may  operate  all  modes  and  can 
trans  mil  tip  to  25  watts  out  since  ihcy  have 
passed  a  5  wpm  Morse  code  test. 

Second  class  operators,  50.000  of  Japan's 
hains,  pajss  a  9  wpm  code  test  and  a  more 
difficult  examination  aboui  electronics  and 
radio  theory,  to  win  the  privilege  to  transmit 
up  to  1 00  watts  output  on  all  ham  frequencies 
and  modes.  The  tlrsi  class  operators,  13,000 
of  Japan's  hams,  pass  a  12  wpm  international 
Morse  code  lest  and  a  10  word  per  minule  test 
iniapanese  Morse  code.  The  Japanese  Morse 
code  is  used  to  send  messages  using  the 
Japanese  syllabary,  or  **Kana."  First  class 
operators  can  use  higher  power  on  all  ama- 
teur bands  and  modes. 

Japan's  970,000  ham  radio  stations,  which 
arc  about  equal  to  the  combined  listing  in  the 
N&nh  American  Caltbook  and  the  DX  Cail- 
ixwk  *  are  listed  in  the  Amineur  Radio  Station 
Callhook .  The  two  volumes  of  this  callbook 
published  by  the  JARL  are  about  the  size  of  a 
metropolitan  telephone  dircclory.  Relatively 
few  of  Japan's  Ibunh  class  operators  move  up 
to  the  higher  classes.  Many  able  Japanese 
hams  find  10  watts  on  the  VHF,  UHF  and 
microwave  bands  adequate  and  don'i  have 
space  for  big  HF  antennas,  so  they  have  little 
inceniive  to  upgrade. 

The  large  ham  population  suppons  several 
excellent  ham  magazines  and  spurs  the  devel- 
opment of  great  new  ham  equipment.  Most  of 
the  HF  transceivers  sold  in  Japan  are  of  the  10 
watc  variety.  We  s^  only  the  100  watt  ver- 
sions over  here. 

Join  in  the  Fun 
We  can  learn  from  some  of  the  interesting 


Figure  2.  The  PRUG  V.  29  9600  bps  modem  circuit. 

new  modes  and  home-brew  projects  devel- 
oped by  Japanese  hams.  Exchanging  video- 
tex images  by  packet,  a  9600  bps  modem  for 
the  TNC-2  packet  controller,  9600  bps  fac- 
simile by  radio,  and  tree  antennas  are  some  of 
the  exciting  ham  projects  discussed  in  CQ 
Ham  Radio  during  1989. 

Akihisa  Kurashima  (Roy)  JMIVSP  and 
several  other  Japanese  hams  and  members  of 
ASCII- NET  have  created  MS-DOS  North 
American  Presentation  Layer  Protocol  Syn- 
tax (NAPLPS,  pronounced  NAP-LIPS) 
videotex  softw^are  for  ham  radio  and  BBS 
use.  This  software  creates,  puts  in  a  conve- 
nient file  transfer  format,  and  displays  either 
in  real-time  or  from  a  saved  file  NAPLPS 
color  videotex  images  on  IBM  compatible 
personal  computers,  A  mouse-driven 
NAPLPS  editor  works  on  Japanese  PCs  but 
not  on  IBM  PCs  as  yet,  so  creating  videotex 


images  takes  some  time.  The  work  is  worth 
the  effort  to  learn  about  an  interesting  method 
for  sending  pictures,  maps  or  other  graphic 
data  by  our  digital  modes  such  as  packet  and 
RTTY. 

Maybe  one  of  you  will  write  an  MS-DOS 
version  of  the  NAPLPS  mouse-driven  graph- 
ics editor  so  videotex  packet  can  take  off  on 
this  side  of  the  Pacific.  You  can  download 
NAPLPS  software-NALPVIEW.ZIP, 
etc— and  sample  videotex  images  from 
Japan  from  the  73  BBS  at  (603)  525-4438  or 
from  the  Virginia  Connection,  a  19,200  bps 
landJine  BBS  at  (703)  648-184 1 . 

JA8UY  has  developed  a  very  simple,  inex- 
pensive method  to  put  a  telephone  facsimile 
machine  to  work  with  your  ham  transceiver. 
The  latest  Group  3  facsimile  machine  calls 
use  high  speed  digital  transmissions  at  9600 
bits  per  second  with  fallbacks  to  4800  bps  and 
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Figure  S.  A  free  antenna.  L  C:  70pF500  V  variable  aqmcitor,  adjusted  about  hatjMm'  in:  L: 
0. 9  \iH  coil.  2.  Tree  used  is  about  3. 73  meters  high ,  diameter  at  A  is  12. 5  cm;  at  B  16,6  cm. 
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KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK, 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


^ 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  ^Jueva  York 

WE  SHIP  WORLDWIDE! 


SEE  You  lUfay  20th 
UMARC,  Greenvale.  L  J. 


Tsetinicai  help  ottered  upon  purchase 


V'  ooo=''^=ii 


F-    pi 


r>  rs 


ONV  Safety 
belts  in  stock 


IICOM 

ICfl7lA,75lA.  7ai.  ^/H.  R-7CXM).  R1.  R72,  RlOO 
rC-76S,  275A/H,  3210A,  475A/H.  735,  lC-901,  IC- 

228H,  IC725,  tC-2400A/2500A 


KENWOOD 


FT'7€7GX,  FT'757GXII,  FT-747GX, 
FRG-eeOO,  FT-736R,  FT-1000. 
FT-4700RH.  FT212/712BH,  FT-470 


ANTINNAS 

AS.  A£S. C^jflicraJl  Hy-Gain 
Husdef ,  KUM,  METZ.  Mnley. 
Ufbin.  tlOOljea}X.  T094NA. 

TS440S/AT,  R-SOOO,  TS  340  S/AT,  TM  231A/ 
431  A,  TM'2570A/S<}A,  TR-751A,  Kenwood 
Service  Repair,  TW*731A,  TS-711/ei1A, 
TH205AT,  TH225A.  TM-631A,  TM  331A. 
TS140S,  TS680S.  flZ-1,  TS-TMA.  TS&50SD. 
TH-75A,  TH26/46AT 


YAESU 

FT41t^n'9lT 
rrC-1903/1123 
n>|-200B/700fl 


AMPUFIEHS 

STOCKED: 

RF  Concepts 

TE  Sysisme 


MARINE  RADIOS 

tCOM  MS,  IMS6,  M700TY,  MBOD 

AVIATION  PORTABte  ICOM  A-20 


IC2/3/4SAT       I    ICOMUie.  Hlfl.  VIOO.  LJ40CI 
IC02AT/32AT        ^ AXON.  MOTOROLA 

lC2/4GAT/24Ar  IMIDEN.  REGEMCY,  KlWG. 
K>A20AJ1€       I    ^ARIt^  ICOM  M5.  W5fi,  UTDQ 
AVIATION  C0*»  AaO  H.T,.  TAD 


CES 

Simple  Auiopalch  SOJ-50  Will  Patch 
FM  Transceiver  To  Vour  Telephone.  Greai  For 
Telephone  CaEls  Fit>m  Mobile  To  Base.  Sin^pte 
To  Use  S0^-5a 


Pall3SOI1IC     '^-T^0^-1B)I)«9^Vo4ciK4« 

FimET7,l3,85,S7liuHimeter» 


IC-H-16AJ16 


I  Wanted:  HF  Radio  Technician  | 

VoCom/Mlrage/Alinco 
Tokyo  Hy*Power/TE  SYSTEMS 
Amplifiers*   5/8XHT  Gam 
Antennas  IN  STOCK 

GAG  ELECTRONICS  ART1 , 
Air  Disk,  SWL,  Morse  Coach 


MDlorotfl 
RadiuiP-lOO 

AUNCO 

DJ-500T.  Da-110T 

DR-570T.  DJ-160T 


fiMi^ittli  7 


Connect  SyBtems  (OS  I) 

PmVA  TE  PA  TCH  V,  Dupi&x  8200, 

C$700 

TUNERS  STOCKED; 
NYE  MBV-A  3  Killowatt  Tuner 


TH-7SAT 


FREOUiHCV 
COUlfTenS: 


COMHEnOAL 

&HAhl 
HEPEATEBS 

WftTTEFOfl 
QUOTES 


Computer  Interfaces 
Stocke<i:  MFJ-1270B. 
MFJ-1274,  MFJ-1224,  AEA 

W^A^i'^DRq^P^^^^^^^  ^^OTOROLA  AUTHORIZED  DEALER 

W/hAA,  UHbl  rMUUUOlSj  KACHINA  COMMUNICATIONS  DEALER 


Kantronica 
Km.  KPC  ll> 
KPC2400,KPCiV. 


Covercraft/CoHKseaf  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


l^rofessional 

Soldering 

Sttlion 

4S  Watts 

S79 


METItOti 

KW  HF  M^ile 

Ampllfief 

Stocked 


4»  900  Hand  HeJd  Scamer  100 
ch   Coders  27-5*.  108- 174, 


JftC-NRD-S25. 
JST135 


AUTHORIZED 


Alpha  Delta 
Products 
Stocked 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


EIMAC 
3  500Z 
572 B,  6JS6C 

12BY7A& 
6146B 

BIRD 
Wattmeters  & 

Elements 
In  Stock 


DEALER 

DIGITAL  FREOUENCV  COUNTERS 
OPTOELECTRONICS  model  1300H^A.  0-l300MHz 

2210  H.  Q-2200  MH? 

Long-range  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES. 

6ALUNS,  LOW  PASS  FILTERS 

[N  STOCK 


MiRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wife  &  Cable,  Infl  Wire 

OPTO  KEYERS  STOCKED 


Radios  for  Business, 
C»ov*ti  2'Wsy,  etc. 
Stocked  &  serviced, 
call  for  great  pricesi 


COhCTANiafMS 


HEIL 

EQUIPMENT 
IN  STOCK 


Media  MentOf  ^ — 


r'^lP 


Hy-Gain  Towels 
&  Antenftafi,  and 
Rotors  will  be 
shipped  direct  to 
y«u  FREE  qf 
shipping  &ost. 


N&w  TEN-TEC 
Corsair  \l  PARAGON 
OMNLV 


ill;  Towers.  Antenfiasi. 

Mobrie  Radio  mi»jnts 

stoc^ted.  Call 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST) 


I 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


<*Aqul  &•  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday-Friday  9  AM  to  6  30  PM        Ttiursday  to  S  P.M. 
Saturday  &  Sunday  10  A  M   to  5  P,M   (Free  Packing} 

IRT/LEX-' Spring  St.  Station".  Subways:   BMT- 
" Prince  St.  Station",  IND-' F"  Train-Bwy  Station" 
Bus:  Broadway  #6  to  Spring  SL  Path-9lh  St./6th  Ave. 
Sialion. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM,  Moioro- 
la.  MAXON.  Standard, 
Yaesu  We  servs  munici- 
palities, businesses,  Civil 
DQfen^.  «ic.  ForTii>i05, 
mobiles,  bases,  re- 
paters... 


ALL 

SALES 
FINAL 


We  Stock:  AEA,  ARRL,  Alinco,  Ameco,  Ameritron,  Antenna  Special  (St  s, 
Astatic.  Asiroji.  BiK,  B&W.  Bencher,  Bird^  Butternut,  ODE,  CES.  Cushcraft. 
Daiwa.  Eimac,  Henry*  HeiL  Hustler.  Hy-Gain,  Icom,  KLM,  Kan  Ironies,  Larsen, 
MJF,  J.W.  MiJIef.  Mirage,  Nya,  Palomar,  RF  Products,  Saxlon.  Shure, 
Tempo,  Ten -Tec.  TUBES,  Yaesu,  Vibropl&x,  Duplexefa,  Repeaters,  Scan- 
ners, Radio  Publications,  Unlden,  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 

HAM  DEALER  IWJUIRES INVTTEO   Pt40NE  IN  YOUR  ORDER  1  BE  REIMBORSED 
COimCPlClAL  RADIOS  stocked  A  sttrvlcvd  on  pr*mtB«». 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ordvrs  Shipped  I mifivd lately.  TELEX  12-7070 

FAX:  212-925-7001 


ClflCU  4}  ON  ffEAOER  SERVICE  CARD 


GORDON  WEST 

RADIO  SCHOOL 


#04  21  DAYMDVICE  . $22.95 


Il2-pa9e    textbook 
two  st&reo  code 
learning  tapes 
sample  5  wpm 
Novice  code  test 
over  $50  Vn  radio 
mariLiractLirers' 
discount  coupons. 


fffll  COMPLETE  NOVtCE  .  .  .  S62J5 

2  tfieory  tapes.  2  textbooks,  FCC 
Rule  Book,  4  code  lapes,  code  oscillator 
set,  ei^aminer  test  packei^  ^f\ii  over  $50 
irk  radio  discount  coupons. 

#02  NOVICE  CODE  COURSE    S32J5 


I 


I 
I 
I 


6    cassette    tapes    make 
iearn  the  code  from  scratch. 


it  easy    to 


#€7A  2-WEEK  TECH    S22.9B 

This  Technician  course  in  etudes  2 
theory   tapes  and  1  illustrated  textbook, 

#05  COMPLETE  GENERAL,  ,  S62.95 

6  code  Upes,  4  theory  tapes,  ar>d  2 
textbooks.  Ideal  for  upgrade  from 
Novice  to  Generak 

*  #06  GEN.  CODE  COURSE  .  .  S32.95 

I  This     General     course     inctud«S     S 

I    tapes    for    sp€«d    building    from   5  to   13 
^  wpm. 

^8B  COMPLETE  ADVAiyCED  $62,95 

rhii  Advanced  course  includes  4 
theory  tapes,  1  textbook,  and  6  code 
tapes  (13  to  22  wpm}. 


#09  ADV.  THEORY  COURSE    $32.95 

A   tapes  and   1  »nust rated  textbook 

#10  COMPLETE  EXTRA.  .  .  .  S62.95 

4   theory   t^pes,   1   textbook,  and  6 
code  lapes  (13  to  22  wpm]. 

=12EXTRATHE0RY  COURSE  $32J5 

4     theory     tapes    and    1    Ittustraied 
textbook  for  Extra  class  theory. 

#11  EXTRA  CODE  COURSE      $32,95 

6   tapes  for  speed  building  from   13 
to   22   wpm    for    the    Extra    code   exam. 


#13  BRASS  KEY  &  OSC. 
^5  PLASTIC  KEY  a  OSC 


$25.95 
S21J5 


SINGLE  CODE  TAPES 

S10,9S  each  inciLidmg  shipping 

#19  S  wpm  NO¥ice  QSO  tests 

■*?0  5  wpm  f^^ndom  Code 

#?1  S-7  wpm  Speed  Builder 

*22  7-10  wpm  Speed  Builder 

^23  10  wpm  Plateau  Breaker 

#24  10-12  wpm  Speed  Btl^tder 

«      #2b  12*15  wpm  Calls  &.  Numbers 

|#2ii  1  3  wpm  Random  Code 

#2  7  13  wpm  Test  Preparation 

^  2B  13  wpm  Ca*  Code 

*      #29  13- IQ  wpm  Speed  BtrHder 

#30  15-17  wpm  Speed  BuMder 

#31  1  7-19  wpm  speed  Builder 

#32  20  wpm  Random  Codr 

m      #33  20  wpm  lesl  Pteparatron 

I       #34  20  wpm  Car  Code 

#43  3-15  wpm  Code  Review 

^'^O  12-51  wpm  Code  Uev»ew 


Prices  include 
ihippirg  &  handHng 
JL  resliderit*  add  &Vj% 


X 

MqftrtCard 


■) 


RADIO  AMATEUR  CALLBOOK  INC. 

925  Sherwood  Or^  Lake  Blirtf.  IL  60044 

Mofi.-Fri.  0-4pm       (708)  234-6600 


I 


I 


CIRCLE  3 1  QH  READifi  SCIt^VlCC  CARD 


2400  bps  if  line  cooditions  are  poor,  Nonnal 

G3  resolution  is  203  lines  per  inch  horizonial 
and  98  lines  per  inch  venical.  G3  facsimile 
machines  have  beconic  very  papubr  in 
homes  and  offices  over  the  past  year.  A  basic 
G3  telephone  FAX  cost.s  about  $500.  G3  ham 
facsimile  may  become  popular  as  the  price  of 
these  macliines  drops  fiirther  and  used  fac- 
simile machines  become  available. 

Mr.  Fukunishi  JA8UY  suggests  using  03 
facsimile  with  an  HF  SSB  transceiver  but 
using  FM  or  SSB  to  transmit  on  VHF  and 
UHF.  JASUY's  G3  FAX  communication 
system  does  not  require  any  modifications 
to  an  ordinarv'  G3  facsimile  machine.  See 
Figure  1, 

Higher  On  SSB  Than  On  FM 

JS 1 DCF  and  JL30UW  of  the  Packet  Radio 
Users*  Group  (PRUG)  in  Japan  described  in 
CQ  Ham  Radio  the  PRUG  9600  bps  modem 
for  the  TNC-2  packet  controller  that  can  be 
used  with  SSB  and  FM  rigs  without  modifica- 
tion to  ihc  rig.  Transmiuing  at  9600  bps 
transfers  mes-sages  much  faster  than  at  1200 
bps,  especially  for  long  frames,  bui  phase 
lags  caused  by  fading  or  multiple  path  recep- 
tion affcci  9600  bps  transmission  much  more 
severely.  May  1989  experiments  on  430 
MHz  SSB  by  JN  lOU  and  JR2BNF  show  that 
9600  bps  packet  on  SSB  is  possible  using 
some  unmodified  SSB  transceivers  such  as 
thelC-735- 


'"Ham  radio  is  a  great  too! 
for  learning  about  foreign 
languages  and  cultures. " 


In  the  November  1989  issue  of  CQ  Ham 
Radio  JL30LW  describes  this  9600  bpn 
modem  and  modifications  to  the  MFJ-1278 
TNC  to  accommodate  it.  The  Yamaha 
YM7 1 09  9600  bps  FAX  modem  chip  used  by 
this  modem,  like  ihe  96O0  bps  FAX  and  land- 
line  modems  used  widely  today,  operates  at 
2400  bps  and  uses  the  quadrature  modulation 
technique  to  quadruple  throughput  to  9600 
bps  using  the  CITT  V;29  standard.  Using 
V  .29,  bit  strings  of  four  bits  (which  have  4x4 
=  1 6  possible  combinations)  are  sent  as  a  unit 
by  mfxiulating  a  1700  Hz  subcarricr  to  pro- 
duce eight  different  phase  shifts  and  then  us- 
ing high  and  low  amplitude  signals  to  pn>duce 
16  different  states  (8x2  =  16).  The  modula- 
tion speed  is  one-fourth  of  9600  bps,  or  2400 
bps.  The  subcarrier  has  sidebands  which  are 
one-half  the  mixlulation  speed  1700±(2400' 
2).  These  sidebands  in  the  500-2900  Hz 
range  fall  within  the  300  Hz-3  kHz  range 
used  in  amateur  voice  communications  that 
have  an  audio  range  of  300-3  kHz.  With  the 
release  of  this  modem/TNC  design  and  the 
availability  of  the  G3RUH  modem  in  Japan, 
9600  bps  packet  stations  are  becoming  much 
more  common  there.  Sec  Figure  2  for  a  cir- 
cuit diagram  of  the  PRUG  9600  bps  modem. 

Tree  Antennas 

The  best  concealed  antennas  are  something 


else.  JA6HW  and  JA6AU1  described  their 
experiments  with  live  tree  antennas  in  the 
May  1989  issue  of  CQ  Ham  Radio .  Live  tree 
antenna  designs  were  discussed  in  QST  and 
Radio  during  the  1930s  and  used  by  U.S. 
forces  in  Vietnam.  JA6HW  and  JA6AUI  de- 
scribe a  matching  unit  and  the  matching  leads 
they  used  to  load  a  12  foot  high  tree  on  the  10 
meter  band.  They  worked  stations  in  the  US, 
Europe,  Australia  and  Asia  on  10  meter  CW, 
SSB  and  FM  with  50  watts  to  the  tree.  The 
SVVR  using  the  matching  network  was  better 
than  L3:l  across  the  entire  10  meter  band. 
Measurements  with  an  electrical  field- 
strength  meter  showed  that  the  tree,  not  the 
matching  lead,  was  the  radiator.  Most  of  the 
radiation  was  vertically-poVarized  but  hori- 
zontally-polarized radiation  was  stronger 
near  horizontally-oricntcd  leaves.  They  be- 
lieve loading  a  tree  using  a  toroidal  coil 
around  the  tree  trunk  may  be  possible. 

It's  fun  to  experiment.  See  the  details  of 
their  L  network  loading  arrangement  in  Fig- 
ure 3,  Measure  the  DC  resistance,  impedance 
and  resonant  frequency  between  points  M 
and  E  (across  the  matching  network  between 
the  matching  lead  and  ground).  Using  an 
impedance  meter,  they  found  a  capacitive 
impedance  of  400  ohms  on  their  tree  at  27.5 
MHz,  so  they  plugged  into  the  standard  for- 
mulas to  match  400  ohms  to  the  50  ohm 
impedance  of  their  coaxial  cable.  They  could 
then  find  the  proper  values  of  the  network 
capacitor  and  the  inductor.  You  will  have 
different  values  for  the  matching  network  and 
length  of  the  matching  lead  according  to  the 
size  of  your  tree  antenna. 

How's  Your  Japanese? 

Did  you  ever  feel  embarrassed  about  all 
those  foreign  hams  talking  to  you  in  English 
while  you  weren't  able  to  carry  out  even  a 
brief  name,  QTH,  or  signal  report  contact  in 
a  foreign  language? 

Japanese  for  Hams ,  a  ten-page,  very  ele- 
mentar)'  introduction  to  Japanese  conversa- 
tion for  English-speaking  ham  operators 
gives  you  the  phrases  you  need  to  make  basic 
contacts  with  Japanese  hams.  It  gives  you 
about  the  sam^  amount  of  Japanese  that  many 
foreign  operators  have  of  English.  Japanese 
pronunciation  is  very  easy— its  the  Chinese 
characters  of  written  Japanese  which  make 
people  think  speaking  Japanese  is  hard.  The 
next  time  you  need  a  topic  for  conversation 
when  you  are  working  a  JA,  drag  out 
Japanese  for  Hams  and  ask  for  help  with  your 
pronunciation  or  for  additional  phrases.  You 
might  make  a  new  friend.  At  the  ver>'  least 
you  can  give  a  J.A  operator  a  good  laugh!! 
Thousands  of  potential  Japanese  language 
sensei  (teachers)  await  you  on  the  ham  bands. 
You  can  download  Japanese  for  Hams 
(JAHAM.ZIP)  from  the  73  BBS  or  the  Vir- 
ginia Connection  BBS  listed  above. 

Ham  radio  is  a  great  tool  for  learning  about 
foreign  languages  and  cultures.  As  a  nearly 
monolingual  continental  country,  we  in  the 
USA  need  to  bener  appreciate  the  great  work 
being  done  overseas.  Let*s  use  ham  radio  to 
build  friendships  with  hams  in  Japan  and  oth- 
er countries 
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New  FL-4  UHF 
Helical  Resonators 

Installed  fn  Recefver 

or  F1.-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  Perfoimance  Boards  &  Sub-Assemblies 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHP  &  UHF  Receiver  Boards 
SCR200A-VHF  SCR450A-UHF 

•  Toiafiy  Adyanced  Designt 
•8  Pole  Fron(  End  FItf.  +  wide  dynamic  rang* 

Reduces  Overload.  Spurious  Resp.  &  Intermod. 
•Sens.  0.25  nW12dB  SI  NAD  lyp. 
•SeL -6clB  @  ±  6.5  KHz.  -1  SOdB @  ±30KHz.  (9 Polg 

Crystal  *-  4  Pols  Ceramic  FItrs. 
•'S  Meier',  Oiscnminator  &  Dev^alion  Utr  OLrtputsl 
*Exc,  audio  quaJityl  Fast  sQuelchI  w/0.0005%  Crys* 

lal. ('*Super Sharp"  iFRtr.  aiso avail ) 

•  New!  30  KHz  8.  W,  IF  Filter 
for  High  Speed  Packet. 

Complete  Receiver  Assemblies 

•Rcvr.  Board  mounted  tn  shielded  housing. 
•Cornpleiely  assembled   A   tested ^   w/F.T.   caps, 

S0239  conn- 
•As  used  m  the  SCR  lOOO-  Fleady  to  drop  into  your 

system  I 
•UHF  Rcvr.  Assy.  Now  Available  w/Super  Sharp  PL- 

4  Helical  Resonators.  Greatly  reduces  IM  &  "out  of 

band"  interferencet 


These    are    professional    ''Commercial    Grade"    Units- 
Extreme  Environments  (-30  to  60"^  C.)  All  Equipment  Assembled  & 

FonOM,  2M,  220  MHz,  &  440  MHz 

ID250ACWID 
&  Audio  Mixer  Board 

•Improvedl  Now  Jocfudes  **audlo  mute*' 
circuit  and  ''Emergency  Power  ID*' 
option. 

•4  i n pu t    AF  M i  xer  &  Local  M Ic ,  amp. 
•PROM  Memory— 250  bits/channel. 
•Up  to  4  differed  ID  channels! 
•Many  other  features.  Factory  programmed. 

CTC100  Rptr,  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr,  COR  .'"Hang" 

Tlmern  "Time-Out"  Timer,  TX  local  &  remote  Shuf- 

down/Resett  etc. 
•Includes  inputs  &  outputs  for  panel  controls  & 

lamps. 


for 


p 

p 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-6: 6H1 Q  Resonators  with  Lo^Nolse  Transistor 

Amp  (2M  or  220  MHz) 
•FL-4H:  4Hi  Q  Helical  Resonators  &  Lo-Noise  Tr, 

Amp.  in  stitelded  housing.  (420-470  MHz] 
•Provides    tremendous    rejection    of    "'out^f' 

band"  signals  w/out  the  usual  loss!  Can  often  be 

used  instead  of  large  expensive  cavity  filters. 
■Extremely  helpful  at  sites  with  many  nearby  trans* 

mitlersto  "filter-out"  these  oulHDf-band  signals. 


Call  or  Write  for 
Data  Sheets 


Power  Supply  Boards 


•  SCP1 2  12  VDC  @  0.3A  MAX.  OUT. 

•  SOPS  1 2  12  VQC  @  1 A  &  5VDC  @  0.4  A  out 
(l.lAtotal  max.  out.) 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance.  Super  versa! ile  design.  Tocon- 
traJ  any  ON^OFF  Function  at  a  remote  site  via  DTMF 
Radio  UnX. 

•Uses  new  high  quality  XtaJ  Controfled  Decoder  IC, 
w/hjgh  immunity  to  falsing 

•  Decodes  all  16  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no.  of  functions  w/Ex pension  Cards. 

•Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards.  Many  unique  3KJigJt  codes  available,  riot 
basicaJly  iHjigtt  as  with  competitive  units. 

•Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  directly  trig?ger  sofid 
state  circuitry  or  retays.  etc.  for  any  type  of  control 
function. 

•Low  Power  Consumption  CMOS  Technology, 
5 VDC  input.  Gold-plated  connectors. 


SCT410B 

Transmitter  Assy. 

SCT1 1 0  VHF  Xmtr/Exciter  Board 

•  10  Wts.  Output.  100%  Duty  Cyclet 

•Wittistands  High  VSWR 

•True  FM  for  exc.  audio  quality 

•Designed  specificiafly  for  continuous  rptr.  service. 

Very  low  in  "white  noise,*' 
•Spurious-  75  dB.  Harmonics  -  60  dB. 
•With  0005%  precision  grade  xtal. 
•BA-30  30  Wt.  Amp  board  &  Heat  sink,  a  sec,  LP 

fitter  &  rel  pwr  sensor. 
•BA7S  75  Wt.  unit  also  avaiJabte 

SCT1 10  Transmitter  Assembly 

•SCTt  10  mounted  in  shietded  housing 
•Same  as  used  on  SCR  1 000  &  2000X 
■Completely  assmbld.  w/F.T.  caps*  S0239  conn. 
•10,  30,  Of  75  WL  unit. 

SCT  41  OB  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT1 1 0, 10  Wts.  nom. 
•inciudes  "on  ttoard"'  proportional  Xt^t 
QscJO^en  circuitry  for  very  high  stabfttty! 
•8A-40  40W.  U  HF  AMP.  BD.  «  HEAT  SINK 


I 


41  If 


SCP30  HEAVY  DUTY  30  AMP 
RACK  MT.  POWER  SUPPLY 


•  13.8  VDC  out.  11 5/230  in.  50/60  Hz. 

•  30A  @  70%  duty.  25 A  @  100%  duty. 

•  Massive  30  lb.  Transformer  &  Heat  Sinks. 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  Aux  On-Otf  function.  Audio 
AGC:  Built-in  timers;  etc.  Beautiful  Audiot 
•0/1  inhibit  bd.  also  available 
*  Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch" 
and  Land-Line  Con  trot  of  Repealer 
•Includes  landmine  "answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Dtscharge  Tut>e  shur>is  phone  line  surges  to 

ground 

•Handles  up  to  40.000  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage. 


SPECTRUM  COMMUNICATIONS  CORP. 

1055  W.  Gennantown  Pk,  S9  •  Norristown.  PA  19403  •(215)  63M710  •  Fax:  (215) 631-5017  •  Telex:  846-211 


CIRCLE  SI  ON  READER  SERVICE  CARD 


& 


ASTRON 

CORPORATiaN 


9  Autry 

Irvine.  CA  9271 8 

(714)458-7377 


INSIDE  VIEW -HS-1ZA 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HI6H  QUALITY  *  RU66ED  ^  ItELiABLE 


SPECIAL  FEATUBES 

•  SOLfO  STATE  ELECTRONICALLY  FlEGULATED 

•  FOLD-BACK  CURRENT  UMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAOE  PROTECTION  m  all  MCMtels 
iicipt  RS^3A.  ftS4A.  n^lk. 

•  lyiAlNTAiN  REGULATION  &  LOW  RIPPLE  at  low  \\m  irvpul 
Voltagt 

•  HEAVY  OUTY  HEAT  SINK  •  CHASSIS  MOUNT  FOSE 

•  THREE  CONDUCTOR  POWER  COftD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S,A. 


PERFORMANCE  SPECIFICATiOU 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13,6  VDC  ±  0.05  volts 
(Internally  Adjustable:  IMS  VDC) 

•  RIPPLE  Less  than  5m v  peak  to  peak  (fuH  load  & 
tow  fine) 

»  Altl  iviiftllt  vitl  220  VAC  Jiplt  Villl|l 


MODEL  RS'SOA 


MODEL  RS-50M 


1 


MODEL  VS-50M 


RM  SERIES 


19'^  X  5V4  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 

mAVk 
RM-35A 
RM-50A 

Separate  Volt  amJ  Amp  Meters 

RM  I2M 

RM-35II 

RM-50M 


Ctilfiiiii 

UYf  [kmf%\ 
9 

25 
37 

9 
25 

37 


\kwin\ 

12 

m 

m 

12 

SO 


sizt  |ii| 

H  xWxO 

5%x  19x8% 
5V+  X  19x  Wh 
5V4X  19  X  12^^ 

Vk  X  IB  X  8% 
S\fc  X  11 X  ATh 
%'k  X  to  X  12^^ 


ShippiHI 

m.  (III.) 

16 
98 

50 

16 

38 
50 


flS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS3A 

RS-4A 

R&4A 

RS-7A 

RS-7B 

RS-10A 

RS"12A 

Rs-iae 

RS-20A 
R&35A 
RS'SOA 


ContiniQBS 

DitjT  (Amps) 

Z5 

3 

4 

S 

S 
7.5 

6 

0 

16 

25 

37 


ICS* 

(Amjii) 
3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


Sizi  (IN) 
H  X  W  X  D 

3  X  4"^  X  5^ 
3^  X  6\^  X  9 

Z%  X  6^  X  7% 
3%  X  6>^  X  9 

4  X  7W  X  10^ 
4  X  Vk  X  10^ 

4  X  7'^  X  10^ 

5  X  9  X  Wk 

5x11  x11 

6x13^  x11 


Shipping 

Wt.  libs  I 

4 

5 

7 

S 

10 

11 

13 

13 

18 

Zl 

46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 
•  Swiichable  volt  and  Amp  meter 
RS^12M 

■  Separate  volt  and  A^p  meters 
RS-20M 
RS'35M 
RS'50M 


ConllniioiE 
Doty  |Amp$J 

9 

16 
25 

37 


ICS* 
{Anpi) 

12 

20 
35 
50 


Stz«  |IH| 
H  X  W  x  0 

4^  X  8  X  9 

5  X  9  X  10^^ 

5x11  X  11 

6x  %%^k  xlT 


Shipilii 
Wl.  (lbs.) 

13 

18 
Z7 

46 


VS-M  AND  VRM  M  SERIES 


SIZl  (Ti) 
R  X  W  X  D 


♦  Separate  VoTt  arrd  AjTip  Meters  •  Output  Voftage  adjustable  from  2-lS  \ralls  •  Current  limit  adjustable  Irom  1. Samps 
to  Full  Load 

CftiliMNS  Its* 

iODEL                                      &ity  lAspsI  (llBpt) 

@l3.fiVDC  #iaVDC  @5VDC                      @13JV 

VS-12M                              ft              5  Z                              12 

VS-20M                            16              9  4                            20 

VS-35M                            25             15  7                             35 


4^A  X  S  X  9 
5  X  S  x  10'^ 
5x11  X  11 


«i 

Wt  (111. I 

13 
20 


VS-50M 


37 


MODEL  VS-35M 


^^able  Txk  imMjnt  power  supplies 
VRM-35M  25 

VRW*50M  37 


22 


15 
22 


10 


7 

10 


50 


50 


6x  13^  X  11 


5%  X  19  X  12^A 
5V*  X  19  X  T2^A 


46 


38 
50 


RS-S  SERIES 


Guilt  in  speaker 


MODEL 
BS-7S 

RS-10S 
ftS-12S 
F^20S 


CQiliilill 

Dili  tAapil 
5 

7.5 
9 
16 


ICS' 
Aspi 

7 

10 
12 
20 


Slzi  |ll| 
I  X  W  X  D 

4  X  7^/r  X  10^ 

4  X  7^  X  10^ 

41/i  X  &  X  9 

5  X  9  X  Wh 


Sbippilf 
Wl.  \{%t.\ 

10 

12 

13 

18 


MODEL  ftS- 12s 


•|CS— Intermittent  Communication  Service  (50%  Duty  Cycle  Smin,  on  5  min.  off) 


Clf»Cl£  1«  <H4  REAOEIt  SERVICE  CARD 


Number  10  on  your  Feedback  cartl 


A  Low-Cost 
Wideband  Preamplifier 

Using  a  versatile  little  IVIotoroia  IC. 


byBillUngerVESEFC 


i 


Recently  I  was  trying  to  do  some  low 
level  RF  measurements.  I  needed  a 

preamplifier  with  a  minimum  of  20  dB  gain 
and  a  bandwidth  of  several  hundred  MHz.  I 
jiianed  to  use  discrete  transistors  and  broad- 
banding  techniques  to  buiid  an  amplifier  but  I 
quickly  ran  out  of  board  space.  Transistors, 
resistors,  capacitors  and  loroids  lake  up  a  lot 
of  space.  And  I  still  didn't  get  the  bandwidth 
thai  rd  hoped  for! 

The  solution  I  found  was  a  familv  of 
ICs  by  Motorola  called  "Wideband  Amplifi- 
ers'' (part  numbers  MWAilO,  MWA120 
and  MWAI30),  Their  specifications  arc 
amazing  considering  they  are  three-pin 
devices  in  TO'39  cases-  They  have  14  dB  of 
gain  from  0  J  lo  400  MHz  and  the  input  and 
output  impedance  is  50  ohms.  The  output 
power  capabilities  of  the  MWAl  10*  120  and 
130  are  -2.5,  +8.2  and  +18  dBm  respec- 
tively.  There  are  only  three  external  parts 
requinxf  to  make  them  operate. 

Figure  1  is  a  schematic  showing  two  of  ihe 
amps  cascaded.  The  coupling  arnl  bypass  capac- 
itors must  have  a  low  reactance  at  the  operat- 
ing frequency,  I  used  OJ  uF  disk  capacitors^ 
however  chip  caps  are  recommended. 

The  value  of  the  bias  resistor  is  cal- 
culated using  the  formula: 
Rb  ^  Vcc  -  Vd  /  [d 
Vcc  =  supply  voltage 
Vd  =  device  operating  voltage 
Id  =  device  operating  current 

Tabic   1  gives  the  values  for  Vd  and 


♦  Vcc 


Id,  You  can  calculate  the  value  of  the 
bias  resistor  or  you  can  use  the  values 
I  have  supplied.  I  suggest  that  you  use  a  \cc 
of  12  voUs  or  greaier.  With  lower  voltages 
the  bias  resistor  is  small  compared  to  the  50 
ohm  output  impedance  and  the  signal  will 
want  to  get  into  the  power  supply  instead  of 
the  next  stage.  Do  not  forget  the  bypass  caps 
or  the  circuit  will  start  to  oscillate* 

Figure  2  shows  the  circuit  board  layout  and 
pans  placement  diagram*  I  scribed  the  outline 
on  a  piece  of  surplus  double-sided  PC  board 
measuring  I  x  2-9/16  inches  and  then  etched 
it  out  using  a  Dremel  tool.  The  board  is  sol- 
dered directly  to  ihe  RF  connectors  and 
mounted  in  a  Hammond  141  IC  chassis  to 
reduce  lead  length.  The  resulting  board 
works  well  and  takes  just  a  few^  minutes  to 
make.  (The  bottom  side  of  the  board  is  used 
asagroundpbne.) 


Table  1 . 

Vcc 

Vd 

id 

Rb 

MWAl  10 

SVdc   2.9  Voc 

10  mA 

21  OO 

6 

31  OO 

12 

91  OO 

MWA1 20 

5 

6 

12 

5.0 

25 

10 

40Q 

280O 

M  WA1 30 

5 
6 

3.2 

25 

eso 

120O 

12 

360Q 

You  can  use  this  versatile  little  IC  in  manv 
projects  where  an  EIF  amplifier  is  called  for.  i 
have  used  it  as  a  preamp  for  a  direct  conver- 
sion receiver  and  a  frequency  counter,  k 
doesn't  take  up  very  much  room  so  it*s  easy 
to  install  in  existing  equipment. 

The  Motorola  MWA  series  is  '* second 
sourced*'  by  many  of  the  large  semicon- 
ductor suppliers.  If  you  have  trouble  finding 
it.  browsing  through  the  transistor  repair 
manual  at  the  local  TV  repair  shop  will  prob- 
ably get  you  a  lead  on  the  device. 


Bill  linger  VE3EFC  has  been  licensed  since 
1970.  He  spends  most  of  his  time  "mehing 
solder '  *  and  building  QRP  rigs.  He  works  as 

a  network  supen-isorfor  TV  Ontario.  Conracr 
him  at  1272  Birchgrove  Dr,,  Vumder  Bay 
Ontario  P7B 5E2  Catrnda, 


Table  2.  Wideband  Preamplifier 

Cost  Breakdown 

Resistors 

2x0.10 

$0.20 

Capacitojrs 

5  X  0.50 

$2.50 

MWAl  1 0 

6.0O 

S6.00 

MWA  13) 

7.00 

$7.00 

Chassis 

4.00 

$4.00 

RF  Connectors 

2x3.00 

$6.00 

PC  Board 

2.00 

$2,00 

Total 

$27.70 

TO  ♦Vcc 


PIN   OUT 


MP 


•  0/P 


O/B 


I'IMPUT 
2  OUTPUT 
3-GROUND  KilSEJ 


Figure  /.  Vcc  =  12  Vdc;  CI  to  C5  =  OJ  \lF;  RBI 
=  910O:  RB2  =  280Q;  UI  =  MWAJtQ:  U2  = 
MWA  120. 


Figure  2,  PC  hoard  layout  (shading  represents  copper)  and  pans  layout.  **X*'  is 
the  feedthrough  wire  to  ihe  ground  plane.  All  capacitors  are  0.1  \xF.  Keep  all  leads 
short. 

73  Amateur  Radio  ■  May  J  990    31 


Number  11  on  your  Feedback  card 


73  Review 


by  Bill  Clarke  WA4BLC 


The  Cushcraft  D3W 

Rotatable  dipole  for  the  WARC  bands. 


Cushcraft  Cofporation 

48  Perimeter  Road 

Box  4680 

Manchester  NH  03108 

Tek  (603)  627-7877 

Price  Class:  $200. 


Recogmzing  the  lack  of  anten- 
nas specifically  designed  for 
the  WARC  bands  (30,  17,  and  12 
meters),  Cushcraft  has  introduced 
a  high  quality,  trapped  tubular  alu- 
minum dipole. 

The  new  antenna,  the  D3W 
(dipole  3«band  WARC).  physically 
resembles  the  driven  element  of  a 
tribander.  Although  not  providing 
the  directional  patterns  of  the  latter, 
the  03W  is  an  easy  and  rugged  an- 
swer to  the  WARC  band  antenna 
problem. 

Assetnbty  and  Mounlfng 

The  antenna  arrived  m  a  box  con- 
taining numerous  tubular  partSi 
traps,  and  assorted  hardware  in  the  exact 
quantity  required  for  assembly. 

Assembly  was  quick  and  easy,  taking  about 
two  and  a  half  hours.  Careful  element  mea- 
surement is  a  musl  to  ensure  that  the  antenna 
will  perform  according  to  specifications. 

The  dipole  offers  little  wind  resistance.  It 
weighs  only  1 1  pounds,  hence  I  put  it  on  an  old 
TV  antenna  rotator  for  directional  control  This 
was  mounted  on  a  heavy  duty  push-up  mast 
attached  to  the  side  of  my  house.  I  was  correct 
in  assuming  that  the  D3W's  size  and  weight 
would  allow  it  to  be  mounted  inexpensively. 
But  one  word  of  caution:  When  using  a  push- 
up mast,  you  must  have  structural  suppon 
(such  as  the  side  of  a  building),  or  use  proper 
guying  techniques.  Failure  to  heed  this  advice 
will  result  in  possible  injury  and  damaged 
equipment. 

Performance  on  the  Bands 

The  new  antenna  toaded  well  with  good 
SWR  readings  on  any  ot  the  WARC  bands.  Of 


Photo  j4.  The  Cushcraft  D3W  Rotatable  Dipole  (photo  courtesy  of 
Cushcraft), 


course,  you  must  remember  that  these  bands 
are  rather  narrow  and  I  expected  no  problems 
in  the  bandwidth  area. 

Contacts  were  easy  on  each  band»  and  the 
limited  amount  of  directivity  afforded  by 
rotation  was  as  expected.  In  other  words,  it 
was  attout  3  or  4  S-tjnits  down  on  the  side  (per 
my  S^meter).  compared  to  reception  from 
front/back.  This  is  a  definite  edge  over  a  fixed 
wire  dipole  and  it  improves  with  antenna 
height. 

Although  the  D3W  is  rather  expensive  at 
a  list  price  of  $200,  ft  \s  much  nicer  than  a 
set  of  wire  dtpoles  for  doing  (he  same  job. 
The  wire  dipoles,  if  fed  from  a  single  feed- 
pointy  would  require  support  points  for  the 
center  insulator  and  each  dipole  Bnd,  for  a 
total  of  seven.  The  D3W  uses  only  one  sup- 
port- 

The  antenna  is  disassembled  as  easily  as 
It  Is  assembled.  I  think  the  antenna  would 
be  excellent  for  portable  and  field  day 
operations.  Just  remember  to  use  a  con* 


tainer  for  all  the  small  hardware. 

Specific  Features 

The  best  features  of  the  D3W  are 
its  all-stainless  steal  hardware,  that 
it  turns  with  a  TV  rotator,  and  its 
capability  for  portable  operation. 

On  the  other  hand,  the  screw 
clamps  for  fastening  the  elements 
together  are  too  large  and  require  a 
lot  of  tightening  up. 

The  D3W  is  welUbuilt.  with  typical 
triband  construction  I  recommend 
the  antenna  with  the  understanding 
that  it  is  a  rotatable  dipole,  not  a 
beam  antenna- 

Included  with  the  antenna  in- 
struction was  a  sheet  of  information 
about  lightning  protection  and  Cushcraft's  se- 
ries of  gas  discharge  lightning  protection 
devices.  Read  this  information  and  take  the 
action  you  deem  approprtate  for  your  station's 
operational  and  investment  safety. 

Ateo  included  was  a  generai  antenna  instal- 
lation sheet  on  safety— excellent  reading.  B 

BUI  Clarke  WA4BLC.  avfation  writer  and 
weMnowff  reviewer  for  73,  may  be  reached 
at  Box  2403.  Fall  Church  VA  22042, 


Manufacturer's  3p>eeffications 

8ands 

1 2, 1 7,  30  meters 

Bandwidth  at  2:1  SWR 

entire  band 

SWR  at  Resonance 

1,5:1 

Power  Ratings 

2000  W  PEP 

Length 

Z4" 

Max.  MastDameter 

2" 

Wind  Load 

0.9  sq.ft. 

Weight 

11  lbs. 
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Figure  1 .  This  figure  and  Figure  2  show  the  radiation  patterr\s  of  a  typical 
1 7-meter  dipole  instailed  at  35  feeL 
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Figure  2.  The  expected  pattern  of  the  D3Won  7  7  meters  when  instafied 
at  the  same  height.  These  patterns  were  generated  by  Brian  Beeztey's 
MN 2.00  Antenna  Software,  which  the  author  has  found  highly  accurate. 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versaiilily 
to  all  tfiUites*  The  menu  includes  all  CTCSS*  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  lest  equipment  required  to  set  fequency- 
jusi  dial  it  in.  While  travel inii,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers'  re- 
peaters: also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator  It  can  even 
operate  off  an  iniemal  nine  volt  batter\ ,  and  is  available 
for  one  day  dcHvcrv ,  backed  by  our  one  year  warranty. 


•All  tones  in  Group  A  and  Croup  B  arc  included. 

•  Ouiput  level  tliu  to  within  L5db  over  entire  range  selected 

•  Separate  level  adjust  pots  and  output  connections  for  each 
tone  Gr<vup. 

•  Immune  to  RF 

•  Powered  by  6-30 vdc.  unregulated  ai  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sinewave 
output,  5v  peak-to- peak 

•  Instant  i^tarl-up. 

•  OtT  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 


67.0  XZ 

91,5  22 

IIS.8  2B 

I56  7  5A 

71,9XA 

94,8  ZA 

123.0  5Z 

162.2  5B 

74,4  WA 

97,4  ZB 

I27J  3A 

167.9  6Z 

77.0  XB 

100.0  IZ 

131  83B 

173,8  6A 

79,7  SP 

J03.5  lA 

136.5  42 

179.9  6B 

82  5YZ 

107.2  JB 

l4r.3  4A 

J86.2  7Z 

85  4  YA 

\  10,9  2Z 

146  2  4B 

192.8  7A 

88.5  YB 

114.8  2A       i 

151  4  5Z 

203  5  Ml 

•  Frequency  accuracy,  ±  J  Hz  maximum  -  4(f  C  lo  -f  85^0 

•  Frequencies  to  250  Hz  avail abie  on  special  order 

•  Continuous  (one 

Group  B 


TEST-TONES; 

TOUCH-TONES; 

BURST  TONES: 

600 

697     1209 

1600     1850     2150     2400 

1000 

770     1336 

1650     1900    2200     2450 

1500 

852     1477 

1700     1950    2250     2500 

2175 

941      1633 

1750     2000    2300     2550 

2805 

1800     2100    2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40°C  to  +  85*^0 

•  Tone  length  appro \inurtely  3(X)  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistur 

Model  TE-64  S79.95 


COMMUMCAT/Om  SPECtAUSTS 

426  We  Jit  Tafi  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 
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K 

CVMa^  10  tm  READER  SERVieE  CAJHI 


enterprises 


We  specialize  m  antennas  an 


S  fOj 


^n 
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YAESU 


FT-1000D 

FT*767GX;  FT-757  GX-ll;  FT-747GX;  Fr-736R^ 
Handheids  lor  2M.  220,  &440Mhz;  Mobile  rigs; 
Dualbanders:  and  other  Yaegy  equipment  & 
accessofies^  Call! 


■COM 


IC-735 

160-lOM,  General  Coverage  Receive,  Dual  VFO 
^  12  M&rnofy  Channels,  QSK^  Dompa^t, 

SPECIAL! 

iCOM  2  Metfir  Mobile  FM  Transceivers 
CALLUS! 


ANTENNAS  &  TOWERS 


CUSHCRAFT 

A3S  Tribander 

A4S  Tribandec 

R5  f10.12;15;l7.20)  SPECtAU! 

APa[8Q  -  lOVertfcaS) 

AV5(80-  TO  Vertical  J 

A50-5  5-el  6M.  beam 

617'6B  6  Mtr  "Boomer 

ARX-2B  Ringo  Ranger  II 

A1 47-11    11'elT46-148MH2 

2 1 5WB    1  Se!  wide  band  2M 

32-19     ig-el.  2Mbeam 

421SXL  \H-e\  2M  Boomer 

424B  24  el  432  MHz 

AOP-1  OSCAR  pack 

Call  for  prices  on  the  entire  linel 

KLM 

KT34A .„_.... $409.00 

KT34XA 599.00 

HF  Monobanders,  VHF.  UHF,  &  OSCAR 
antennas  In  stock. 


ALPHA-DELTA 

DX*A  Sloper 

DX-CC  ^„..-, 

DX-DD^ 


-K-r-rH  *+  ■  J 


-79.95 
:SS.05 


ROHN  TOWERS: 

SELF-SUPPORTING 
(6  sq*  ft.  model) 

BXB4  64  ft.  ..,„„„.  $499 

(10  sq.  ft  models) 

HaX40  40  (t $289 

HBX4a  40  H. .««_^„.$374 

HBX56  56  It ^.S489 

(18  sq.ft.  models) 

HDBX40  40  It $349 

HDBX4S  48  ft,  , ,..„$464 

(Ratings  based  on  10  ft.  boom.) 

GUYED  TOWER  SECTIONS 

25G   45G.  55G  &  acce5Sones 
C^  tor  currem  prices. 

New!  7  ft.  UPS  shippable  25G 
sections 

FOLD-OVER  TOWERS 
Call  fo^  cun^eni  pflces. 


TELEX/hy-gain 


HUSTLER 

6BTV      80-10  mtr  vertical  ......$139.95 

5BTV      SO-1 D  mtr  vertical  ........1 24.95 

G6'144B  2  mlr  base  antenna  .. 69.95 
G7-144      2  mtr  base  antenna.  1 24,95 

Complete  mobile  systems. 

BUTTERNUT 

HFaVXVeriical,  80  10M. 

HF2V  Vedkcal.  80  &  40M. 

HF5B  Compact  beam.  20-lOM 

We  bavB  all  Butternut  accessories^ 

DIAMOND 

Our  best  selling  dual  band  antennas. 
Antennas  for  2  meters  and  440  MHz. 


Crank-up  towers:  37  -70  ' 

TH7DXS:  7-el.  tribander 
TH5  Mk2:  S-el  tribandef 
Exploref-14:  tribandef 
Discoverer  40  Meter  beamfe 
^5BAS:  5-€l.  20  M.  beam 
204BAS:  4-el,  20  M.  beam 
155BAS    5-el  15  M.  beam 
105BAS:  5  el,  10  M.  beam 
leHTS:      80-10  M.  vertical 
ISATVrWBS:  80-10  M.  vertical 
V2S.  V3S;  &  V4S 
21S*DX:  16  el.  144  MHz  beam 
7031 -DX:  31  el.  432  UHi  beam 
64BS  fi  66BS.  6  UeiBt  beams 
OSCAR  Link  Aniennas 

Complete  inventory.  Call  for  prices. 


ASTRON  POWER  SUPPLIES 

R&4A ..$  39  95  RS-rA._,^„.,$  49  95  RS-12A             S  69,95 

RS-20A 68  95  RS-35A... ..139.95      RS-50A 19995 

RS*20M ....109  95  RS*35M .,,..,159  95      RS-50iyi..._„, 219.9S 

VS-20I«. ..124.95  VS*35M ....„174,95      VS-50M. 232.95 


OTHER  TEN-TEC  PRODUCTS: 

Model  561  Corsair  M  HF  Transceiver 

Model  585  Paragon 

Model  425  Titan  Linear  Amplifier 

Model  420  HefOiles  Solkl  Stale  HF  Amplifier 

Model  238  Antenna  Tuner 


ACCESSORIES 


989C  TUNER 
Complete  MFJ  inventory! 

HEATH 

SB-1000  Linear  Kit 

SA-2060  Tuner  Kit  NTs 

Packet  Gear     HW-9  QRP  Rig 

Twin  Band  Mobile  Xcvrs 

Call  us  to  order  HEATH  gear* 


lAofse,  BjMJdoi.  ASCII.  AMTOR 
Padnet,  Facsimile  A  Navtex 


AT-300  TUNER 


ISOPOLES  &  M^  ANTENNAS 


rf  concepts 


NYE  VIKING  MBV-A 


AMERITRON  AL-80A 


WIRE  &  CABLE 

BELDEN  COAX;  (Performance not  problems) 

9913  low  toss....,.$0.49/ft  RG8X  (925S)  ,   ,.  $0.24m 

RG-2 1 3'U  (82671  $0.49.'tt.  RG-1 1 A/U  (826 1 J  $0  4S1t. 

RG-a U  !S237|  ,...$0.39/n-  RG-58A  U  (82591  $0.1 911 

RG-8/U  {6214}  ....$Cl.43/«.  RG-SSU  (824 1  j . .$0.20/11, 

RG^214yU  (8268) , ,..„$2.99i1t. 

GOPPERWELD  ANTENNA  WIRE: 
Solid:  12ga...S0.12m.:      Solid;  I4ga..,$0.09i'*t.:      Stranded  14ga...$0.10/fL 

ROTOR  CABLE: 

Standard  (e-22. 2<18) . . , . $0.23       Heavy  Duty  {6-18, 2-16) $0.39/tt. 

We  stock  Amphenol  Connectors  and  Andrew  HefiaM, 

Connectors  Installed! 


ViSA        Mastercard 

Personal  checks  verified  with 
Telecheck 

Prices  subjed  to  change  i^itliout  notice. 
Shipping  additional  eiccept  as  noted. 
Returns  subitci  lo  15%  reslockinQ  les. 


ORDER  TOLL  FREE 

1  -800-233-2482 

Shipping  info..  Technical,  Inside  Minnesota,  &  DX 

218-765-3254 
FAX:  218-765-3308 


rf  enterprises 

HCR  Box  43 
Merrifleld,  MN  56465 

More  than  a  source a  solution. 


CtRCtE  1 T 1  on  RC«  DER  S  ER VICE  CARD 


Number  32  on  your  Feedback  card 


A  "Rad  Radiator"  For 
Your  Walkie-Talkie 

Replace  your  rubber  ducky  with  a  dipole. 


by  Bob  Sumption  W8MDV 


Rubber  ducky  antennas  (or  shotitd  I  say 
** rubber  resistors*')  arc  cute  and  make 
us  l(H»k  like  Kojak*  but  they  are  very  po(>r 
radiators.  I  decided  to  confront  thi.s  problem 
and  come  up  with  an  casy-to-consiruct  half- 
wave  vertical  dipole  to  enhance  the  perfor- 
mance of  today's  walkie-ialkiesi.  Such  a 
dipole  would  also  be  suitable  for  testing  to 
evaluate  the  rubber  ducky's  performance. 

My  walkie-talkie  is  a  Kenwood  TH-21,  a 
shirt  pocket  unit  with  an  output  of  one  watt  on 
high  power  and  1 50  miiliwatts  on  low^  power. 
I  made  my  own  19-inch  whip  for  the  unit 
because  I  wasn't  able  to  buy  one  commer- 
cially. 

You  may  already  have  a  19-incli  whip,  or 
have  a  different  type  of  walkie-talkie.  That 
doesn't  matter— ihi^  project  will  work  just  the 
same.  The  wire  pan  of  the  antenna  can  be 
attached  to  your  walkie-talkie  w  ith  a  big  alli- 
gator clip,  or  a  clip  of  your  own  creation.  The 
important  thing  is  that  you  make  a  good  con- 
nection to  the  ground  shell  of  the  antenna 
connector,  as  close  as  possible  to  the  antenna 
base. 

This  antenna  is  not  a  new  idea.  J  have  seen 
it  ysed  elsewhere  and  I  do  not  claim  credit  for 
its  invention.  My  goal  was  to  verify  its  per- 
fonnance  and  to  inform  my  fellow  amateurs 
about  iL 

Building  the  Whip 

I  built  my  antenna  from  an  old  scanner  whip. 
a  Radio  Shack  audio  adapter  (part  number 
274-389),  a  one-inch  piece  of  #12  bare  wire, 
and  the  center  pin  from  an  old  solder-on 
phono  connector.  1  used  only  part  of  the 
whip:  a  segment  four  sections  long  that  would 
extend  exactly  19  inches  out  of  the  connector 
shell  when  finished. 

To  make  the  whip,  remove  the  pin  from  the 
center  of  an  RCA  soider-on  connector  and 
solder  it  to  the  #12  wire.  Remove  the  plating 
ft^om  the  bottom  of  your  whip  sections,  using 
a  file  and  tiny  knife  to  do  the  inside.  Drill  out 
the  top  of  your  Radio  Shack  connector  shell 
(I  u!>ed  the  shell  only)  so  it  is  straight  and 
doesn't  have  a  lip  at  the  top.  You  ciin  adjust 
the  length  slightly  by  shonening  or  lengthen- 
ing ihe  #12  bare  wire.  Remember  to  leave 
enough  to  allow  19  inches  from  the  top  of  the 
connector  shell  to  the  tip  of  the  whip  when 
finished.  Mine  is  exactly  19  inches,  but  a  half 
inch  more  or  less  should  be  okay.  Also,  make 
sure  that  the  center  pin  of  the  connector 


Photo  A.  Deanna  KA8YV!  miking  to  Tony 
KB9AFW  through  the  Piyomuih.  Indiana,  re- 
peater,  WA9INM,  42  miles  away, 

dtjesn't  extend  too  far  into  the  walkie-talkie. 
The  Kenwood  TH-21  has  components  right 
under  the  connector  and  you  could  damage 
ihcm  with  a  long  connector  pin. 

When  assembling  your  whip  use  the  origi- 
nal rubber  ducky  antenna  connector  as  a 
guide.  [  made  mine  too  long  and  had  to  short- 
en it  on  the  grinder.  Luckily.  1  did  not  damage 
my  walkie-talkie. 

When  you  have  the  length  correct,  insert 
the  whip  and  connector  assembly  into  the 
connector  shell .  This  is  a  good  time  to  test  the 
fit  of  the  assembly  on  the  unit.  Make  sure  it  all 
fits  and  the  connector  shell  threads  match 
your  unit.  When  you  arc  sure  you  have  it 
correct*  jam  the  bottom  of  the  connector  full 
of  wadded-up  pieces  of  masking  tape  and  pack 
them  tightly  all  around  the  connector  pin. 
Next,  mix  up  some  epoxy  glue  and  work  it 
down  around  the  whip  until  the  connector  is 
filled,  I  clamped  my  whip  assembly  into  a 
vice  lo  do  this,  then  let  it  set  overnight.  Be 
sure  to  center  the  whip  so  that  it  doesn^i  short 
out  to  the  connector  shell.  Also*  extend  the 
whip  before  gluing  so  you  don't  glue  all  the 
whip  segments  together.  That  was  another 
goof  1  made  once.  When  finished  you  should 
have  a  nice  whip  to  use  on  your  radio. 

For  the  bottom  half  of  the  dipole  use  a  piece 
of  stranded  hookup  wire  soldered  to  a  piece  of 
thin  sheet  brass  (from  the  hobby  shop)  %" 
wide  by  1  *"  long.  Bend  this  piece  into  a  C 


shape  and  slip  it  snugly  over  the  outside  of  the 
connector  shell.  The  wire  is  19  inches  long 
and  hangji  down  when  using  the  radio,  form- 
ing the  other  half  of  a  vertical  dipole  antenna. 

How  Wdl  DiR^  U  Work? 

My  daughter  Deanna  KA8YVI  helped  with 
the  performance  testing.  We  tested  the  whip 
using  a  Wavctek  field  strength  meter.  The 
Wavetek  had  a  1 9-inch  piece  of  wire  on  it  that 
hung  down  the  side  of  the  table.  The  walkie- 
talkie^set  on  another  table  with  the  Wavetek 
fifteen  feet  away,  was  on  high  power  with  one 
watt  output. 

Test  Results: 
Readings  on  the  Field  Strength  Meter 


Rubber  ducky  antenna 
Whip  alone 
Whip  with  wire 


lldB 
13  dB 

ISdB 


These  results  show  an  improvement  of  seven 
dB  over  the  rubber  ducky  antenna  w'hen  using 
a  ftill-size  venical  diploic. 

To  verify  the  results  on  the  air,  we  used  the 
HT  to  work  several  repeaters.  One  of  ihem 
was  the  WA9INM  lepeater  42  miles  away  in 
Plymouth.  Indiana.  The  antenna  of  this  re- 
peater is  at  40(>  feet.  Deanna  talked  to  Tony 
KB9AFW  south  of  Plymouth  through  diis 
repeater. 

The  new  antenna  made  the  difference 
between  no  contact  at  all  and  solid  copy. 
I  performed  a  simplex  test  with  Dennis 
KA8BND  in  Buchanan,  Michigan,  over  20 
miles  away.  Dennis  reported  that  he  could 
hear  a  signal  when  I  used  the  rubber  duck  but 
he  could  not  copy  me.  With  the  new  vertical 
dipole  it  was  again  Q-5  copy.  Dennis  report- 
ed he  was  using  a  double  trombone  antenna  at 
25  feel. 

In  evaluating  this  antenna  bear  in  mind 
that  all  rubber  ducky  antennas  are  not 
created  equal,  so  comparisons  with  other 
walkie-talkies  and  rubber  ducky  antennas 
mav  var\' 


Bob  Sumption  W8MDV  has  been  licensed 
since  /95S.  He  is  now  an  Extra  and  works  as 
a  Laboraiory  Electronics  Technician  for  Al- 
lied Signal  (Bendix  Division)  in  South  Bend, 
Indiana^  Bob  is  parr  of  a  ham  family:  His  XYL 
Diane,  daughter  Deanna,  and  son  Mike  all 
hold  Technician  licenses.  Contact  Boh  at 
61250  Cass  Road,  Cassopolis  MI  4903  L 
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"Thanks  for  the  new  country  (Taiwan) ! 

Your  Heath  gear  sounds  great!" 


KSTGU,  Maryland 


Hiige  piletips,  big  city  QRN,  no  spare 
p;irts,  and  a  long  wa>'  to  an\^\  liere. 
You  probably  couldn't  find  a  better 
test  of  the  new  SB-1400  All-Mode 
Transceiver  than  Heath's  expeditit>n 
to  Taipei  in  the  Republic  of  Oiina. 

When  working  DX,  you  need 
sensitivity  to  dig  for  the  weak  ones, 
but  still  need  dynamic  range  so  the 
gpy  down  the  block  dt>esrft  clobber 
you  io  the  middle  of  a  Q^^  Sure,  the 
SB-i400  worked  die  S9^30  signals, 
but  out  of  the  pileups  it  also  worked 
a  number  of  stateside  stations 
running  5  watts  or  less!  And  thafs 
not  bad  for  a  shcHt  path  distance 
of  7600  miles! 

SB-1400 
A  proven  transceiver. 

The  technok>g)-  Uiat  worked  the 
wodd  can  work  for  vou,  too,  in  vour 
own  ham  shack.  The  SB-l-lOO  is  a 
fully  asvsembled  aU  band,  all  mode 
(FM  optional),  continuous  duty, 
100-w^tt  transceiven  It  incorporates 
an  impressive  general  coverage 
receiver  with  dual  VFOs  for  split 
operation  and  20  memories  to 
store  your  favorite  frequencies.  The 
unit  includes  standard  SSB  filter 
plus  a  narro\%t»and  500  Hz  OX'  filter 
and  wide-band  AM  filtei:  It  also 
features  darifier  (RIT),  fix^ni  panel 
AGC,  noise  blanker,  all  raixie 

©  1990, 1  IcAtb  Company, 

A  subsidiary  of 

Bull  Data  S\-steins.  IJIC 


squelch,  20  dB  attenuator,  computer 
interface,  and  a  clean,  **c^>erator 
preferred"  fix)nt  panel  layout. 

The  transmitter's  PA  is  cooled  bv  a 
quiet,  thermostatically  controlled 
internal  fen  and  is  enclosed  in  its  own 
diecast  aluminum  heat-sink  chamber; 
which  allows  for  fijU  power  tiperaiion 
in  CW,  SSB,  FM  and  RTTY,  AMTOR, 
SSTV;  and  Packet 


Power 
Savinj^ 

Just  $99  gets  you 

SB-1400's  matchtrig 

power  supply 


Buy  the  SB-l^OO  tran^Hreiver  aiid 
get  its  matching  power  supply- 

(a  $329.95  value)  for  ju*it  $99. 
ITiats  more  than  SI  lOU  worth  of 
equipment ft>r only  889990 

To  order  -  call  1  800  2S3  (J^-i^O  and  ask 
tor  the  SB  1400-1  package  deal  using 
order  code  620-004  -  todav! 

And  be  sun!  to  ask  aticjut  the  Heath 
Re\^)h  ing  c;iiarge.  Your  payments  could 
btt  as  low  as  S 50.00  |xt  month, 

tlffer  for  a  limited  lime  onh'.  — 


Heath 
ofiPers  you  more. 

In  addition  to  the  SB-1400,  Heath 
offers  a  fiill  line  of  pfe-assembled  or 
build'ityourself  amateur  radio 
equipnx*Dt  to  completely  outfit  your 
ham  shack  or  upgrade  your  system. 

You  can  also  prepare  for  your  next 
exam  (Novice,  Teclinician,  General, 
Ach^nced  m  Extra  class)  with  Heath 
smdy  courses. 

Finally;  as  a  Heaih-c^uipped  ham, 
you  can  get  ans^^ers  to  your  technical 
questions  from  our  tech  consuUantSt 
w1k>  are  licensed  ham  operators,  on 
the  Heach  Tech  Assistance  line 
For  mofe  information  on  die 
:iB-NO0  or  Heath*$  complete  line  erf 
amateur  radio  e4|utpment,  call  for 
a  i'lUiE  catalog: 
1  800  4-l'HEAn-l 
1  800  444  3284) 

Best  to  start  with- 
Best  to  stay  with. 

Heath  Company 

Benton  Harbor,  Michigan  49022 

SU  I  MM  o^er  iinly  avallabk  direct  from  Heath. 

SEE  us  AT:  DAYTON  HA ttVENTlON   APRIL  27-29 
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BATTERIES  "R 


i 
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You've  bought  our  repfacement  batteries  before... 
NOW  YOU  CAN  BUY  DIRECT  FROM  US.  THE  MANUFACTURER! 


ICOM 
CM2,  BP2      7.2v  @  500  MAH 
CKflS,BP5    10.8V  g  500  MAH 

SUPER 

7S  13.2V  @  1200  MAH  $63.95 

8S    9.6v@  1200  MAH  $59.95 

(base  charge  only— 1 "  longer) 

SS«t8^ftSetB§  AW4(MWl-i  SOON 


FOR  iCOM: 

CONVERTIBLE  BATTERY 


^■3*. 


8  Cells— Alkaline 
or  NICAO  Holder 
CompEetewith  (6) 
Alkaline  Batteries 

$26.00 


SP-7 

13^iS  500MAH 

t3.2v  (^  600MAH 
$64.95 
BP<8 

8.4v  @  TOOOMAH 
Se4.t5 


MAY  SPECIAL 

ICOM 

LESS  10% 

on  all  (COM 

complete  packs  from 

published  prices. 

Look  for  June's 

Special  of  the  Month 


CUSTOW  MADE  BATTERY 

F^ACK  h  JKSERTS 

Made  to  yoiir  specifi^itioris. 

KENWOOD  INSERTS 
PB-21—S  13.75,  PBr25— $20.00 
PB.26— $20.00 
ICOM  INSERTS 
BP-5--*23,00,  BP-3-S1 7.45, 
aP-7,  BP-8 


MasterCard  and  Visa 
cards  accepted  NYS 
restdentsa<ld6V4% 
sales  tax.  Add  $3,50 
far  postage  and 
handii 


tn  U.S.  &  Canada 


h'fices  $\iD(«ci  to  change  witfiOMt  noftce. 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Rushing,  N.Y.  11354 

WORLD  WIDE  DISTPriRUTOR'^MfP^^  tMM\  ABLE.  PLEASE  JNQUIRE. 

all  Toil  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  46M9 


MADE  IN 

THEU^S.A. 

SEWD  FOfl  FBEE 
CATALOG  AND 
PRICE  LIST 


y 


CIRCLE  IS  1  ON  READER  SERVICE  CARD 


m  # 


INTERNATIONAL  RADIO 
AND  COMPUTERS.  INC. 


OUflllTHVEAR 


SALES 


Kenwood  fcom  i  Yaesu  Equipment  &  most 
Amateur  Radio  Products'  (com  authorized 
dealer*  /  ; 


SERVtCE 


i 


^tfmized  AJignmem  Service  Inslallation  ot 

IRCI  &  Fox  Tanqo  Crystal  Filters 

Entiancement  Kits  i  '    --      -      \      • 

TunioQ  Upgradefs 

Bank  Controllers 

We  service  what  we  Sell 


SHUSAT  ' 
M  1990  BATTDi 


FILTERS 


1 


8  &  10  Pole  International  Radio  &  Fox 
Tango  Crystal  Filters  for  Icom,  Kenwood  & 
Yaesu:  F  Tango  Filters  also  for  Drake, 
Collins  &  Hea^h 


NEWSLETTERS  «  PUSLICATlONS 


(com.  Kenwood.  Yaesu  Separate 
Newsletters,  just  S1T0O  annually  Years  of 
Back  Issues.  Back  Issue  Index  -  54,00. 
User's  Supplements 


HAM  \m  COMPATIBLE  COMPUTERS 


FCC  approved,  starting  at  S429  00 

IBM  Ham  Public  Domain  Software  at  S5.0O 

per  disk 


4**^****^ 


*  #  *  * 


Send  ffic/SASE  for  FREE  Amateur  Radio 
16  page  Catalog  of  producis  &  services 
available  or  complete  software  catalog. 
STATE  WHICH! 

SEND  TO 

INTERNATIONAL  RADIO  AND  COMPUTERS.  INC. 

HQ7]  879^863  FAX  No.  |«7|  878-6856 

751  South  Macedii  Blvtf^  Port  SI  bele.  Ff.  34983 

9:00  AM  (0  5:00  PM,  Monday  through  Friday 


o^^  recciv'c  or 
leave  messages 
witti  other  tocal  hams 
using  ihc  16K  Bulletin 
Boai'd  featured  on  the 
smallest  TNC  available  - 
ihe  Heath®  HK  21 

PocKct  Packet* 

We  BBS  operates 
unci*?r  your  ca)l  with 
simpe  commands 
like  Send  or  Write  a 
menage,  Killja  mes^sagc 
andfead  the  pile 
messages  currently  on 
the  system.  And  the 
HK-21  Pocket  Packet  is 
fully  TNC-2  compatible. 

Hookup  is  easy. 
Plug  in  supplied  cables 
instantly  to  most 


HT's,  or  wire  a  separate 
cable  into  vour  mobile 
or  base  VHF  or  UHF 
rign  C Connect  your 


Get  your 

message 

across... 

even  when 

no  one  is 

listening. 


computer  via  RS-232 
and  youYe  read>^  to  call 
a  fast-gn>^  ing  number 

nf"  packet  hams. 

The  HK-21  Pocket 
Packet  requires  onh"  a 
single  l2MX:@40nL\ 
power  source  or  as 
little  AS  29mA  from  an 
optional  HKA'21-1, 
in tcrnallv  mounted  4.8 
voU,  l20'mAh,NICAD 
battens 

The  Heath®  HK- 
2X  Pocket  Packet - 

tlOO    0^    (Amalctif 

To  order,  call 
1-800-2530570 

For  information  on 
Heath*s  complete 
tine  of  amateur  radio 
products  call 
1*800-44  HEATH 
for  your  FREE 
Heathkit®  catalog. 


A  subsidixiy  oC . 
Efcctrontcs  OiqxTrat: 
Ol^9.  Heath  CVirrtpatT} 


Best  to  start  with. 
Best  to  St  ay  with, 

Heaih  Company 

Benton  Harbor  Ml  49022 
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Ntimlitr  12  on  your  Feedback  card 


OOKING  WEST 


BUI  Pasternak  WABiTF 
281 B7  Robin  A  venue 
SaugusCA9l3^ 

In  Search  of  Sarex-SO 

Ofi  Sepiember  29, 1966  space  stiut* 
tie  DiscovBfy  fitted  mto  me  warm  Rori- 
da  sky  above  Cape  Kennedy  and  head- 
ed toward  space.  The  world  watched 
witln  great  interest,  for  Ihis,  the  26th 
American  shuttle  launch  was  trufy  hia- 
toric.  Only  two  and  a  half  years  ear- 
lier, the  Chaifenger  catastrophe  had 
daimed  the  lives  of  its  crew  of  seven 
and  kepi  the  nation  out  of  manned 
space  operations  as  modifications 
were  made  lo  th#  remaining  shuttles  10 
ensym  that  such  an  accident  would 
never  happen  again. 

It  was  a  flawless  mission.  The  five 
veteran  crew  used  their  four  days  in 
space  to  deploy  a  new  Tracking  Data 
Relay  Satellite  (T^^^S)  and  perform 
eleven  maior  scientific  experimenls. 
Rkiing  with  the  crew  were  not  only  the 
hopes  and  prayers  of  a  nation,  but  also 
the  dreams  and  aspirations  of  the  ama- 
teur radio  community.  Ham  radio  knew 
It  was  destined  to  ratym  to  space. 

Personal  Memories 

It  was  a  cMlly  late  November  night 
in  the  City  of  Angels  Excitement  was 
in  the  atr.  A  few  days  earlier,  from 
a  laynch  pad  3,000  miles  away. 
the  majestic  spaceship  Coiumbta 
had  risen  ir>  splendor  and  headed  sky- 
ward. On  board  the  5TS*9  flight  was 
the  new  European  Space  Agency's 
Spacetab.  A  new  friend  of  mine,  Dr, 
Owen  Garrloti  W5LFL,  would  be  one  Of 
those  to  man  it. 

At  B:30  PM  local  time  I  stood  in  the 
courtyard  of  what  was  then  the  Metro^ 
media  Square  in  Hollywood,  in  the 
Shadow  of  a  pair  of  lO~meter  Harris 
dtsh  antennas  that  were  busy  beaming 
signals  to  the  sky.  Ii  was  not  there  to 
transmit.  My  job  was  to  listen,  record 
and  report.  In  one  hand  was  my  trusty 
ICOM  IC-2AT.  In  the  other,  a  small 
Panasonic  cassette  recorder  with  the 
atidk>  from  the  ICOM*s  speaker  fack 
hafd-wired  in.  On  my  head  was  a  pair  of 
Senheisser  earphones ^  probably  worth 
more  than  ihe  handheld  and  recorder 
combined.  Uke  thousands  of  other 
hams  across  the  nation  and  around  the 
world.  I  was  waiting  to  hear  the  first 
words  from  a  radio  amateur  live  in 
space. 

Almost  lo  the  second  predfcted,  the 
voice  of  WSiFL  calling  CQ  from  the 
space  shuttle  Cotufrtbta  crackled  in  my 
ears.  Within  a  minute,  Owert  was  hotd- 
ing  his  first  OSQ  wHh  Lance  Colistef 
WAUXN  in  Ffenchiown,  Montana. 
tSOO  miles  away,  sitting  in  his  hotel 
room  on  the  t2th  floor  ot  the  Nassau 
Bay  Hilton  Hotel  across  from  the  John* 
son  Space  Center,  my  friend  and  cof- 
Jeague  Roy  Neal  K6DUE  listened  over 
his  IC-2AT  to  the  same  QSO,  At  that 


moment,  we  both  knew  that  the  face  of 
amateur  radio  had  changed  forever, 
and  we  were  proud  to  have  been  a  part 
of  it 

I  find  it  hard  to  fattiom  that  a  decade 
has  gone  by  since  that  first  SAREX 
video  ptannmg  meeting  at  Roy's  old 
Office  al  NSC  News  in  Burbank,  Cali- 
fornia. That  was  mid-t  980  Eight  years 
earlier  Roy  and  I  had  met  one  another 
on  the  old  K6MYK 1 47.24/ J4  repeater. 
I  was  new  to  Los  Angeles,  hut  the  voice 
of  K60UE  was  familiar  from  childhood 
memories  of  early  NASA  launches  that 
featured  such  names  as  Redstone, 
Mercury,  OBmini  and  Saturn  V.  The 


shared  with  me  his  dream— and  the 
dream  of  his  byddy  Owen  Garriott— of 
taking  a  ham  station  into  space.  In  the 
days  of  Skyiab.  Roy  and  Owen  worked 
independently  of  each  other.  Owen's 
project,  "Skylarc/"  for  "Skytab  ama- 
teur radio  dub,"  died  before  it  could 
get  off  the  ground.  But  the  idea  came 
back  to  life  a  few  years  later  when 
Owen  was  assigned  to  Spaceiab  and 
General  James  Abrahamson,  the 
man  in  chafpe  ol  the  shuttle  program, 
agreed  to  use  ham  radio  in  the  project. 
Both  Roy  and  Owen  became  hams 
at  an  early  age  Owen  was  in  high 
school  when  his  dad  started  liim  study- 
ing code  and  theory  at  the  Enid  Ama- 
teur Radio  Club  In  Enid,  Oklahoma. 
This  interest  led  him  to  a  doctorate  in 
engineering  from  Stanford  University- 
He  signed  on  with  NASA  in  1965  and 
spent  two  months  in  space  m  Skyiab. 
Along  with  astronauts  Alan  Bean  and 


''At  that  moment,  we  both 
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latter  was  the  rocket  that  took  man  to 
the  moon,  and  it  was  the  voice  and  face 
of  Roy  Neal  that  had  taken  me  there 
and  had  brought  me  home.  Now,  we 
talked  regularly  on  2  meters,  but  It 
would  be  two  years  before  we  would 
meet  in  person. 

Making  IMovies 

In  a  way,  you  might  say  that  Dave 
Bell  W6AQ  is  responsible  for  much  of 
this  story.  Some  of  you  may  remember 
a  ham  convention  in  Las  Vegas  called 
SAROC.  At  SAROC-74.  Dave  cornered 
me  to  ask  if  1  would  help  as  advisor  in 
the  production  of  a  short  movie  titled 
Moving  Up  to  Amaieur  Radio^  This  was 
the  era  of  the  long  gasoline  lines  and 
the  general  public  playing  at  C8  truck- 
er and  glorification  of  11  meters.  CB 
sets  were  everywhere,  and  Dave  saw 
this  as  a  golden  opportunity  to  interest 
the  radio-crazed  putMic  in  a  better  form 
of  personal  communicaltons  called 
ham  radk).  Movtag  Up  To  Amateur  Ra* 
(^iowas  a  ten  minute  hard-selt  aimed  at 
showing  CBers  Ihat  there  was  more  to 
life  than  coffee  breaks,  southern- 
sounding  Brooklyn  accents,  and  ICM 
Good  Buddy!  Its  host  and  star  was  Roy 
NealK6DUE. 

1979  brought  the  three  of  us  togeth- 
er for  a  second  film.  This  one  was  the 
award  wi  n  n  i  ng  Worid  QfArrmWur  Radkj 
which,  among  other  things,  brought 
a£x>ut  my  quitting  a  siabte,  albeit  bor- 
ing, job  fixing  VCRs  for  Sears  Roebuck 
and  returning  to  the  business  I  love 
best. 

The  Woffd  of  Amateur  Radio  was  a 
turning  point  in  another  way.  During  Its 
production.  Roy  and  I  became  very 
close  friends,  and  it  was  then  that  he 


Jack  Losma,  Owen  participated  in 
medical  experiments^  look  40,000  pic- 
tures of  the  sun  to  study  solar  flares 
and  1 6,000  photos  of  our  planet  to  help 
evaluate  earth  resources  Dr.  Garriott 
said  his  father's  introducing  him  lo  am- 
ateur radio  had  the  most  profound  ef- 
fect on  his  career. 

I  heard  Owen  voice  these  thoughts 
two  years  later  as  he  sat  In  the  l-G 
shuttle  simulator  at  the  Johnson  Space 
Center.  Roy  was  interviewing  him  for 
the  first  of  our  ham-in-space  videos, 
tilled  Amateur  Radio's  Newest  Fran- 
iim.  As  Roy's  youthful  interest  in  radk) 
had  lead  him  to  broadcast  journafism 
and  mine  to  broadcast  engmeenng, 
Owen's  had  led  him  to  become  an  as- 
tronaut? 

I  hung  onto  a  ladder,  clutching  a 
30-pound  Sony  BVU-110  recorder, 
thinking  that  ham  radio  in  space  might 
be  the  key  to  getting  more  young  peo- 
ple back  to  the  sciences  and  back  to 
febuilding  the  nation's  technological 
base.  A  year  later,  as  I  stood  by  Metro- 
media's satellite  dish  complex,  I  knew 
it  was  coming  to  pass^  The  next  few 
days  confirmed  my  suspicion.  If  the 
hams  loved  working  WBLFL,  kids  and 
educators  were  having  a  heck  of  a 
good  time  Just  listening  in!  With  the 
success  of  W5LFL  on  Caiumbm ,  the 
Shuttle  Amateur  Radio  Experiment 
Concept  was  proven,  and  the  acronym 
SAREXwashom. 

Fofmmg  the  Group  Mind 

In  the  months  before  the  STS-S/ 
Spacefab  1  flight,  Roy  and  I  were  up  to 
our  elbows  generating  videotape.  Al 
Kaul  W6RCL  had  come  on  board, 
working  with  Roy  to  burld  a  story.  Still, 


W9 needed  a  place  to  put  it  all  together, 
with  a  video  editor  who  understood  the 
topic.  A  person  wtio  would  be  |ust  as 
exdied  as  Roy,  Owen,  M  and  myself, 
and  with  the  eye  of  an  artist  to  t>ooL 

Frosty  Oden  N6ENV  heard  we  were 
looking  tor  an  editor  and  said  Ihat  he 
was  our  man,  having  edited  just  about 
every  type  of  show  you  can  think  of. 
Now  with  over  a  decade  at  CBS  Televi* 
9lon  City,  he  not  only  wanted  to  edit  our 
show,  but  he  wanted  us  to  do  it  at  Ihe 
CBS  facility!  How  could  wb  afford  CBS- 
TVC  on  our  meager  budget?  Frosty 
said  not  to  worry,  and  set  up  a  meeting 
between  us  and  ihe  TeleviSfon  Cily 
brass,  Thus,  the  "group  mind"  of  Neat, 
Oden  and  Pasternak  was  tKjrn.  and  it 
has  prospered  ever  since. 

Two  videos  were  born  from  the 
preparations  and  flight  of  Owen  Gar- 
riott W5LFL  Both  were  calied  Amateur 
Radio's  Newest  Frontief,  but  the 
newest  included  irhflight  footage  tore- 
place  simulations,  and  footage  of  actu- 
al contacls  being  made,  including  the 
firs!  QSO  from  space  between  W5LFL 
and  WAUXN,  and  new  narrative, 
Sounds  easy,  but  in  reality  It  meant 
creating  a  whole  new  show,  and  it  was 
up  to  Fn:}Sty  to  be  visually  creative.  One 
evening  while  Roy  and  I  were  away 
from  the  edit  room  having  dinner, 
N6ENV  created  a  4S-second  ciip  de- 
picting the  entire  history  of  manned  IJS 
spaceflight,  Many  say  this  is  the  best 
clip  in  the  show* 

To  the  Voung 

If  Owen  Garriott  W5LFL  proved  that 
hams  could  successfully  operate  from 
space.  It  was  Dr.  Tony  England  WW  RE 
who  conceived  of  this  type  of  commu- 
nrcatton  as  a  teaching  tool.  England^ s 
51 -F  operation  was  primarily  educa- 
tional with  the  ■  DX  sport"  secondary. 
He  wanted  to  talk  directly  with  siudents 
in  their  classrooms <  and  the  education- 
al community  was  more  than  willing  to 
oblige. 

Tony  flew  on  one  of  the  last  success- 
ful  mtsskins  of  the  tl  Mated  shuttle  Chai- 
ienger.  Mission  51-F  in  some  ways 
may  have  been  a  precursor  of  prob- 
lems to  t>efali  the  Chall&nger  later  on. 
As  some  may  remember,  the  first  at- 
tempt at  launch  occurred  on  July  12. 
1985.  With  only  three  seconds  to  go 
before  ignition  of  the  solid  rocket 
boosters,  a  coolant  control  valve  in  the 
number  2  engine  failed  to  dose,  and 
the  on-board  computers  atKirted  the 
mission.  By  month's  end.  Chaiienger 
finally  did  lift  off .  but  on  its  way  intOortMt 
a  computer  malfunctioned  and  cut  off 
one  of  the  engines  prematurely.  Com- 
mander Gordon  Fullerton  took  manual 
control,  and  successfully  maneuvered 
the  Chaitenger  into  orbit,  thus  saving 
the  mission  and  probably  the  lives  of  all 
on  board! 

OrtHt  was  attained,  but  at  a  much 
lower  attitude  than  expected.  This 
meant  recalculation  of  titrte  lines  for 
accessing  the  ham  station.  By  August 
1 .  the  first  slow-scan  television  pictures 
from  space  were  beamed  earthward  by 
W0ORE  ^n6  received  at  NASA's  Jet 
Propulsion  Laboratory  (W6VI0)  in 
Pasadena^  Californra.  and  schools  and 
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private  amateur  stations  aroynd  the 
woiid. 

M/  memories  of  this  mission  are 
vW\d.  The  day  Tony  began  his  opera- 
(Ion,  I  was  a  part  of  the  Los  Angeles 
press  corps,  armed  with  a  Sony  video 
camera  and  recorder  borrowed  from 
Dave  Bell,  at  Iha  Chaminade  School  in 
Oancga  Park,  California.  A  group  of 
aiuffenls  had  assembled  a  world^ass 
station  for  downfinking  p*clur©s  from 
space,  and  maybe  sending  some  back. 
Of.  England  envisioned  the  Shutlle 
Amateur  Radio  Experiment,  or 
SAREX.  to  be  as  much  for  educating 
youngsters  about  space  as  it  was  to 
give  his  feJIow  hams  the  most  exotic 
DX  contacts  of  their  amateLtr  careers. 
As  !he  appointed  hour  approached ^ 
Ihe  teen-age  hams  manning  iheCham* 
Jnade  station  grew  more  mature  by  the 
moment.  They  checked  and  double 
checked  every  calculation  of  acquisi- 
tion time  and  beam  heading,  using 
therr  classroom  computer.  MIkeSioss, 
a  news  photographer  from  my  station 
who  had  worked  in  Houston ^  remarked 
on  how  much  the  classroom  atmo- 
sphere resembled  Mission  Control! 
Soon,  at  least  3.OQ0  watts  of  Lxiwen 
Nghis  were  ablaze,  and  a  dozen  VCRs 
wsfe  rolling  tape  The  young  hams  be- 
gan their  routine  of  calling  and  iisten* 
ing  as  cameras  zoomed  in  for  close- 
ups,  then  widened  for  coverage.  For  a 
soiid  20  minutes  this  routine  contin- 
ued, but  to  the  chagrin  of  the  kids, 
nothing  was  received— not  one  peep 
from  WfiORE.  Not  one  chirp  of  SSTV. 
Mike,  a  KTTV  reporter,  and  I  headed 
over  to  J  PL  to  see  if  the  ham  club  there 
was  having  any  success.  Being  aU 
ready  credentialed  and  knowing  the 
way  to  the  W6V10  trailer.  1  opted  to  lead 
the  way.  En  route,  t  caHed  Or,  Norm 
ChalHn  K6PGX  to  tell  him  I  was  on 
my  way. 

Norm  met  us  at  the  security  gate  and 
rode  over  to  the  station  in  our  mini- 
motorcade.  The  W6VtO  crew  reported 
better  luck  than  the  ktds  at  Chaminade . 
They  had  seen  some  video  on  the  first 
pass  and  were  pretty  certam  that  voice 
contact  woutd  be  established  on  Ihe 
folfowmg  orbit.  Seated  at  the  operating 
position  was  then  ARRL  Southwestern 
Division  Director  Jay  Holliday  W6EJJ, 
and  with  the  pass  due  momentarily. 
Mike  and  I  quickly  hung  a  pair  of  Sony 
ECM*50  mikes  from  the  lie  of  W6EJJ. 
This  time  we  were  partly  successful  as 
depHCted  tater  thai  night  on  KTTV's  10 
PM  news  and  in  the  SAREX  video  pro- 
duced iatef  by  the  team  of  NeaU  Oden 
and  Pasternak.  No,  Jay  did  not  make 
contact,  but  Tony  was  at  least  heard! 

It  appears  that  the  first  successful 
two-way  SSTV  contact  took  place  be- 
tween WDORE  and  Bryan  Oavies 
GW3KYA  operating  the  club  station 
0W3GW  from  the  Blackwood  District 
School  in  Gwent.  Wales  on  August  2 
duhng  orbit  61 .  As  Dawes  lotd  me.  he 
received  a  call  from  the  hams  at  NASA/ 
J  SO  tefling  hrm  to  keep  an  ear  open. 
"About  ten  minutes  later,  WCORE 
came  up  out  of  the  noise.  It  was  mar- 
velous, simply  marvelous."  The  OSO 
lasted  a  solid  six  minutes  and  included 
Ihe  transmission  to  GW3GW  of  an 


SSTV  pkrture  of  Tony  operating  the 
SAREX  rig. 

This  QSO  was  significant  in  another 
way.  It  pnaved  somethirtg  scientificaJly 
and  strategically  important  that  NASA 
had  been  wondering  about  for  years. 
Coufd  television  be  sent  tQ  an  orbiting 
shuttle?  Theory  said  probably,  but  ham 
radio  proved  the  answer  was  "definite- 
ly/' This  alone  may  have  enhanced  the 
position  of  amateyr  radio  with  NASA's 
I0p4jrass.  and  may  t>e  one  of  the  rea- 
sons we  of  ama!euT  radio  have  been 
invited  back  on  tx>ard. 

The  Bleak  Years 

After  the  Challenger  disaster,  when 
the  nation  paused  to  reassess  its 
space  program,  many  amateurs  never 
lost  the  if  dream  at  returning  to  space. 
These  hams  recognized  that  their  fu- 
ture was  not  in  the  madhouse  of  20 
meters  nor  the  insipid  repeater  ker- 
chunks  of  2  meters,  so  unappealing  to 
the  young. 


avarice.  Colleges  and  universities 
which  had  been  creatirig  the  natH>n's 
technotogicaf  base  were  now  tummg 
oyt  fawyers  and  acoountanis.  The  goa) 
was  instant  success  and  wealth,  at  all 
costs.  Technology  was  something  to 
be  sold  at  a  profit  to  Japan.  Korea  or 
the  highest  bidder. 

Wilhout  a  sound  base  in  science  and 
technology,  a  nation  must  depend  on 
other  nations  for  technological  sur- 
vivaJ.  As  I  look  around  me  i  see  only  this 
computer  as  a  predomtnantly  US  made 
product ,  and  even  it  incorporates  some 
foreign  manufactured  integrated  cir- 
cuits. The  TV,  VCRs ^  and  ham  gear  are 
marked  "Made  in  Japan/ 'My  cassette 
and  microcassette  recorders,  marvels 
of  miniaturi2ation.  are  not  our  nation's 
technology.  Our  latest  acquisition  may 
bear  the  name  General  Electnc,  but 
closer  Inspection  reveats  The  words 
''Manufactured  in  Korea/'  Examining 
the  products  in  my  home  was  a  real 
eye-opene«'.  With  the  exception  of  a 
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The  teen-ager  of  the  mid-BOs  wras 
computer  literate.  Radio  was  what  you 
listened  to  heavy  metal  music  on;  two- 
way  radio  was  Ihe  cellular  telephone  in 
someone's  car  A  decade  earlier,  the 
public  may  have  confused  CB  with  am- 
ateur radio,  but  now  they  paid  it  little 
attention. 

Inside  amateur  radio,  strife  was 
growing  as  well.  Some  were  openly 
saying  on  the  bands  that  kids  had  no 
place  in  the  hobby.  Glyb  members 
grew  older*  colder,  and  grayer  as  fewer 
youngsters  came  on  board  For  those 
who  did  venture  through  the  carefully 
guarded  gates  of  Mam  Radiodom.  the 
welcome  was  often  far  from  warm.  Am- 
ateur radio  was  not  just  dying,  it  was 
committing  suicide. 

But  there  were  some  who  remern- 
bered  the  lights  in  the  eyes  of  young 
ones  who  heard  that  voice  from  space, 
as  Owen  Garriott  and  Tony  England 
talked  or  sent  television  pictures  from 
orbit.  White  the  nation's  youth  may 
have  become  complacent  about  nearly 
every  other  facet  of  lite,  spaceflight  still 
intrigues  them.  Check  the  demograph- 
ic breakdown  of  audiences  for  televi- 
si  on  shows  like  Star-Trek.  The  Next 
G0neratiOft.  By  and  large.  Its  audience 
is  young  and  intelligent 

The  Chatienger  disaster  brought  to 
view  a  subtler  tragedy,  one  thai  Wayne 
Green  had  recogniz:ed  and  harped  on 
for  years;  The  loss  of  technology  from 
this  nation  to  foreign  shores.  In  the  80s 
the  yuppie,  young  upwardly  mobile 
professional,  surfaced.  Interest  in  sci- 
entific achievement  was  replaced  by 


decade-old  microwave  and  a  six*year 
old  RCA  teleset,  I  couldn't  find  any 
electrofiic  device  made  in  the  United 
States! 

The  Voyage  Home 

In  Star-Tr&ktV,  The  Voyage  Home,  a 
small  group  of  time-travelers  was  able 
to  save  the  earth  from  destruction  due 
lo  human  short-sightedness.  Since  hii- 
manity  had  killed  all  the  whales,  there 
wem  none  to  communicate  to  the  pciw^ 


erful  outsider  that  all  was  well.  To  save 
the  pJanel.  Capt.  James  T.  Kirk  and  his 
crew  used  a  Kirngon  "BJrd  of  Prey"  to 
travel  back  in  time  and  bhng  two  of  the 
giant  mammais  to  the  future.  Their  suc- 
cess meant  salvation. 

In  like  manner.  I  feel  that  SAREX-90 
could  begin  the  salvation  of  the  United 
States.  These  two  flights  will  catch  the 
attention  of  youngsters,  bringing  the 
marvel  of  amateur  radio  communica- 
tion into  tfteir  world.  White  few  children 
will  get  the  chance  to  speak  lo  Ihe  as- 
tronauts directiy.  many  will  be  able  to 
send  written  questions.  Communica- 
tion to  the  spacecraft  will  be  relayed 
from  Australia  and  possibly  Africa  and 
South  America.  Ham  clubs  can  help  by 
providing  the  equipment,  whenever 
possible ,  for  listening  m. 

As  Capl.  Kirk  and  his  crew  used  the 
past  to  save  the  future,  some  of  our 
amateur  radio  leaders  are  doing  the 
same.  The  baste  SAflEX  technology  is 
known  to  work,  so  in  SAREX-90  we  are 
turning  a  good  part  of  it  over  tc  the  next 
generation  to  errtice  them  into  careers 
in  science  and  technology. 

SAREX-90  by  itself  will  not  rebuild 
the  nation  or  ham  radio.  Nor  will  no- 
eode.  But,  as  the  last  SAREX-90  flight 
comes  to  an  end,  we  can  expect  the 
introduction  of  a  n(xo6e  license.  The 
timing  couldnH  be  better.  With  SAREX 
fresh  on  their  minds,  and  an  easier  en- 
try into  amateur  radio,  there  is  no 
telling  how  many  vital  young  hams  may 
come  to  the  service,  and  become  the 
engineers  who  rebuild  the  nation's 
tech  nologicai  base. 

The  success  of  SAREX-90  coutd  be- 
stow a  great  fulure  on  our  service.  Be- 
fore Ihe  turn  of  Ihe  century,  NASA 
plans  to  have  Space  Siation  built  and 
ope  rat  tonal.  Space  Statfon  will  be  a 
habitat  where  astronauts  will  live,  work 
and  play  on  long  missions.  Plans  are 
already  underway  to  make  amateur  ra- 
dio a  permanent  pari  of  Space  Station. 
for  bolh  back-up  communications  and 
recreation.  This  will  be  amateur  radio's 
gateway  to  outer  space. 


From 

Micro 

Computer 

Concepts 


RC-1000 

REPEATER 
CONTROLLER 


RC-1 00 

Repeater 
Control 


*  Repeater  Control    •  Autopatch 

•  Complete  RX-TX-Phone  Une  hterface 

•  intelligent  CW  fD  •  Anxjliafy  Output  *  Easy 

to  interface  •  Remote  Base/Tape  •  Reverse 

Patch  •  Taifbeeps  •  12  V  AC/DC  Operation 

•  DTMF  Decoder  with  Muting  •  Telemetry 

Response  Tones  •  Programmable  COS 

Polarities  •  Detailed  Application  Manual 

witti  schematics  •  QDDay  Warranty 

Wired  &  Tested  w/manuaL-..  $239,95 

Distrtbiried  t^ 

Comfnunication  Concepts 

508  Millstone  Dr.  /  Xenia,  OH  45385 

513-426-8600 


imeliigent  CW 10 
Remoie  Base/Tape 
w/Freq.  Programming 
Tailbeeps  •  OTMF 
DecodBr  with  Muting 
Agxifiary  Output 
Programfnable  COS 
Detailed  Application 
Manual  with 
schematics 
Telemetry  Response 
Tones 

90*0ay  Warranty 
$129.95 
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500,000  Radio  Amatair 
Call  Signs  at  liwr  Fingertips 


Introducing  Bnckmaster's  HamCall    on  CD-ROM 

Over  500,000  call  signs  in  the  U.S-  and  possessions  are 
avaitable,  searchable  by  call  sign,  name,  address,  city,  state, 
Z!p  code  or  license  dass.  Using  CD-ROM  optical  disc 
technology  and  your  micro-computer,  you  have  instantaneous 
access  to  the  Buckmaster  HamCall  data  base. 

$499-95  per  ftickage  plus  Shipping  l  Quantities  Limilrf) 

HamCall  on  CD-ROM  is  a  package  that  includes  the  CD-ROM 
data  disc,  a  Sony  GDU-6100  external  CD-ROM  drive  with 
interface  card  for  IBM  PC/AT  "*  type  computers/  and 
MS-DOS'"  CD-ROM  extensions  software. 

Publishers  Data  Service  Corporations  new  Questar"*  retrieval 
software  package  is  also  supplied.  This  retrieval  system 
enables  the  user  to  search  the  CD-ROM  data  quickly  and 
efficiently. 


Order  by  calling  1-800:  282-5628 


Buckmaster 

lifieml.  Virginia  23117 
7l}3;B94-5?77 


*R9quire5S4i3ik  RAM,  tiarddml*  drjvo  &nd 
^^S-DOS  3.T  or  later  version. 


\ 


DuesiJirlf  slradsmarKof  Publl»heri  Daia  Servic^o  CorpaTaUaTi.  HBrnClill  lad  trademark  pf 
BuckmiisCBf.  IBM  PC^AT  la  a  irademark  of  IBM.  MS-D-OS  is  a  IrademarH;  of  Microsaf). 


J 


NEED 

BATTERIES? 

COME  SEE  THE  EXPERTS 


Everett  H.  Yost 
KB9\I 


E.H.  YOST  &  CO. 

7344  TETIVA  RD 
SAUK  CITY,  WJ  53583 

(608)643-3194 
FAX  (608)643-4439 

ASK  FOR  FREE  CATALOG 


WHERE  QUALITY  COMES  FIRST 


We  have  balleries  for  commercial,  amateur  radio, 

computers,  tools,  phones  and  more. 

"The  Perfect  Combination" 

MR.  NICAD 

and  the 

1990  Dayton  Hamvention 

Stop  By  Booths  1 20-1 22  &  505 

NEW  LOW  PRICES 

and 

MANY  SHOW  SPECIALS 

-REPLACEMENT  BATTERIES— 

FOR  ALL  YOUR  NEEDS 
Nickel  Cadmium,  Alkaline,  Lead-acid,  Lithium,  Mercury,  etc- 


CmCLI  1 14  QH  READER  SERVICE  CARD 


The  Radiokit  DVR  60  Digital  Voice  Recorder 

state  of  Ihe  art  surface  moiint  l&chnolOQy  provides  unirqualed  price/ 
performance  benefits  \n  «  unit  thsl  measures  only  2^t  x  3'i  inclies. 


z  *4 


PRICE 
$149.95 


•'-^f  •:... 


1  M»g  K  1  Drams  S9,9G«i. 
^  Seconds  Per  DRAM 


Numerous  Amatdur/Commercial/EduealiOFiaJ  Appltfeltlons: 

•  Repeaiar  ID  and  Messaging    *  Simplex  Repeater      •  VqJcA  Mailbox 

•  ContesteriDXER  Voice  Messaging,  interface  with  Popular  Contest 
l^ogging  Programs. 

•  Missed  or  Busted  Call  Piayliack  Works  on  ANY  Audio  Signal 

•  tnsiant  RepUy  ot  Emer^ancy  or  TraHic  Messages,     •  Home  Security 

•  Tailing  Sign     •  Pudlic  Ad  dress  System  ^Emafgancy  Announcamants 

Specifications: 

•  Up  to  tS  Variable  LJa^tg1^  Messages 

•  60  Seconds  flecorcJma;Bayt>ack  Available  as  Shipped,  User 
Expandable  to  4  Minutes 

-  Message  Buyers  Compltttflly  Soft  Sectored 

•  Random  Access  PlavbacH 

•  SelectaWe  Continuous  Loop  on  Record 

•  Manual  or  Computer  Gonlfolable 

•  32KBPS  Safnpltng  RatQ  lor  Natural  Soundir^Q  Audto 

•  Selaciabia  Input  Gain  Lavels,  0. 20.  or  46  2V  PP  Max 

-  Message  Select^  Up  to  <  Lin#9  Binary  C^?(^ 

•  Signat  t  o  N oi s  e  Rat io  55  d B  •  Row er  fie<iu Iremcfita  S- 1 5  VDC  @  50  ma  Ptafc 

•  Distoriioo  Less  Than  2%  THD     *  Completely  Wired  a#nJ  Tested  NOT  a  Kit 

The  DVR-60  Is  provld«f  wJth  fufi  docuffientatton.  Four  holes  are  provid- 
ed on  th«  PC  board  for  mounting  convenience.  AU  Input/output  iiites 
and  component  designations  are  clearly  silk  screened  on  the  board. 

0€Ni  and  Deafsr  tnguirias  Weicome 
Cusiom  Design  and  Production  FBcfUties  Avaifsbte 

RADIOKIT  •  P.O,  Box  973-C  •  Pelham,  NH  03076 

(603)  635  2235 
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Oklahoma 's 
First  EXCLUSIVE 


Amateur  Radio  Dealership 

•TEN-TEC  •  ICOM 

•BENCHER  «  HUSTLER 

•NCG/COMET  •  CUSHCRAFT 

•KANTRONICS 

•B&W  •  HEIL  •  ROHN  TOWERS 

•TELEX/HY-GAIN 

Surplus  and  salvage  electronic  parts 
•  Used  equipment  • 


'The  Southwest 's  Low  Overhead  Dealer 

1-800-7OK-HAMS 

(800-765-4267) 

(405) 478-2866 
FAX  (405)  478-4202 


pf 


^0k  (a  horns 


9500  CEDAR  LAKE  AVE  SUITE  100 
OKLAHOMA  CiTY,  OK  731 1 4 
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Enjoy  This 

Martin 
TOWER 

and  HAZER 


Never  climb  ag«Jn  Wfth  this  tower  and  ef^vator 
system.  MARTIN  TOWERS  are  made  o(  alum- 
inum  and  tpecifjcally  engineered  for  use  with 
THE  HAZER  All  bolted  constrjction,  no  welds, 
Easy  to  i  nit  All  tiinge  base,  walk  up  erection, 
next  plumb  Virith  leveling  bolts  tn  bsse  Mount 
antennas  and  rotoi  on  mAZEH  m  vemcai 
upright  position,  ttv&n  winch  to  top  of  tower  for 
normal  op-era Jing  position.  Guy  wffes  tuten  to 
HAZEfl  Of  above  HAZER  at  rop  of  tower  Safety 
loch  system  operates  while  raising  or  lowering. 
Never  can  lall.  Photo  showa  HAZER  and 
antenna  at  top. 

SPECiAL  TOWER  PACKAGE  prices  mcliide 
everyinmg  but  rotor  and  antenna:  SO'  M-18 
alum,  tower  tiit  lofm,  timged  base,  concrete 
fi>otin9  section.  HAZER  krt,  PTiijIysiran  guy 
wtf^s^^  bimbock^es.  aArth  screw  anchoirs.  10' 
mast  thniit  bearing,  tool  kit.  rated  at  15  scf.  fi. 
antenna  load  @  70  MPH.  $1925.95  FOB 
Boon  VI  lie, 

SO'  M'  (3  al(jm  tower,  samB  pitfi  ii  lUove  |1B37.i5 

40'  M-13  HJurn  rower,  same  pkg  n  luove  Mes.BQ 

30' 1^-13  flium  rower  aAtnephgu  ibove'  1244^29' 

H AZEfl  ;  fo'  Ho^n  ?5  -  nvr  flur^  Hum  t^  sq  it  wrfMj  la    3 1 1 .9S 
HAZEFt  a  Toi  ncri°<^  25  -  Sid  tfi^fn  6  «|  It  wttnd  1^  ^3  $S 

HiAZ£R  4  foi  A^wt  ^  -  Hvv  911^  i0  1  &  iq  A  wing  id       SSUK 

SaTlsfsctfan  guaranteed.  Calt  todvy  and  charge 
io  Vlu.  MailerCard  or  ma^i  checJt  or  mcmey 
order.  Immediate  delivery. 

Glen  Martfn  Engineerlngt  lnc< 
R  2,  B322,  Boonville,  MO  65233 

816-882-2734 

FAX:  S16-0B2-72Q0 
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COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  dJgltal  radios  simultanecusly  from 
yatir  MS-OOS  microcomputer!  DataComn  Jric.  offers  a 
series  of  loft  ware  ^hardware  packages  that  interface 
with  many  current  Synthesized  rigs.  These  include: 

ICaM735,  IC-T61.  IC-7S1,  rc-R7000  IC-RTIA 

Vaesu  747.  7S7GiC.  757GXII.  767,  9600 

Kenwood  TS-440.  IS  940.  T5-140.TS6BQ.  711,  fill. 

R50O0 
Catacom  couldn't  be  limpfer  to  install.  The  user 
doesn't  need  to  know  anything  about  MS-DOS— the 
InstaNaClort  program  does  It  allf  After  Installation,  the 
user  sets  the  parameters  with  menus. 

These  packages  allow  complete  contfol  of  these  figs 
frc^m  the  keyboard,  and  morel'  Datacom  adds: 

*Scan    functions    added    to    radios    that    don't 

altow  thIrSi  from  the  front  panel 

*Frecruency  and  associated  info  memory  (Imtted 

only  tiy  disk  storage 

*  Tabular  screen  display  of  all  of  the  channels 

stored  In  memory,  along  with  a  full  description  of 

each.  Including: 

—mode  (LSB.  USB,  FM.  etc.) 

—eight  character  alphanumeric  description 

— slgnul  bandwidth 
*continyoiiSiy  variable  scan  delay  froin  100 
milliseconds  up 
*a  full' featured  logging  utility 


EMTACOMrVi 
AVaMBLffOfl  FBMPC,  XT  AT  80386  256KRAW 
PROGRAM  WITH  INITIAL  LIBRARIES  139.95 

RS-232  TO  m  INTERFACE  ONLY  [NEEDED  IF  DON'T  HAVE 

MANUFACTURERS  I^JTERFACF) 
EXTER  N At  INTE  RF  ACE  ALLOW  &  4  RADIOS  129.95 

INTERNAL  PC  INTERFACE  W 1  SERIAL  *  I  RADIO  PORT     129.95 
SPtCT  ftuM  WAVfZm  MODULE  (CALL  FOB  PftlCEl 

COMPLETE  S¥STEMS  iM:L  RADIO.  PVTtfiFACE,  COMPUTEl. 

AVAEAfiLE  tCALLFDRPnClr 

DATACOM,  INT. 

BOX  5205 

HOLLYWOOD,  FL  33083 

(800)  780-9505    FAX  (305)  987-4026 


EacOmtm 


Advanced  Jechmhgij 
Enduring  Value 


HandiPacket 


Wlrsd 
&  Tested- 

NOT  A  KIT! 

NOW  YOU  CAN  HAVE  YOUR  PACKET...  AND  TRAVEL  TOO! 


■*  "Open  Squelch '  DCD  circuitry  for  faster,  more  reliable  per- 
formance *  Compact  size  *  Attaches  to  your  belt,  handie- 
tatkie  or  handheld  computer  •  Rugged  construcl  ion  with  superb 
RF  shielding  ^no  birdies  in  your  radio)  *  Standard  battery  pack 
provides  over  12  hours  ol  operation  ♦  Advanced  Persor^al  Mail 
Box  &  KISS  mode  included  *  32  k-bytes  of  RAM  *  Complete 
With  belt  clip,  cabfes.  battery  pack  &  charger,  comprehensive 
manual  *  30  day  money-back  /  One  year  warranly  parts  &  labor 


$219'5 


NOW 
ONLY 

0rd9f  eatfjf  in  tfm^  for  Chrtifmas! 

Fpf  co-mpfeto  mfo  A  speciticsuons 

€a(t  f8i3f  674^2990    To  Of^f^  C^H 

TollFre*:  l>aOO'223'351 1 

MaiOr  Creatt  Cartfs  Accepted' 


I 
I 
I 
f 
I 

I 

I     State 


PacComm  •  3852  West  Cypress  Street  •  Tampa.  Florida  33607 
Please  send    D  HandiPacket        □  More  Information        D  FREE  Catalog 


Name 


CatJ 


Address 


PhM 


Zip 


Card* 


Exp  Date 


I 
I 


i_ 


MONEV  BACK  GUARANTEE!  Add  S4.00  shipping  handling  per  order  FL  residents  a<id  6%  sales  ta*. 
Meior  Credit  Card  give  number,  enpiration  and  signature.  PAX  8l3-e?2~8606 


I 
I 
I 
I 
I 
I 
I 
I 

r 
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1990  CALL  DIRECTORY 
(On  Micfofiche) 

Call  Directory  .....,.,* ,  $1 

Mame  Index 1 

Geographic  Index , * 1 

All  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  2311 7 
703:  894-5777        flOO:  262-5628 

aRCLE  7  OK  READER  S€J)VIC£CAA& 


Qrab'N'Qg 


^  AntennASy^tems 

from  A  men  na  s  H  V 5/  ^n 


coauin  ill  band  tink -proof  wix-scaled 
Dipok-V-Slop^r  amenna,  717  coi:i 
feedlint,  Quivk  L^^nch  tyitem,  nK- 
prooT  d&cfod  ^^ppon  braJd,  40  ptgje 
IkchMAnuaL  Cofflptctt,  Ready  for 
Ai:tiPD4  On?  pcrsoD  Iniiralls  in  miEiutCji. 
Be  rttdT  [or  Emtr^tncT  ar  Fvn. 

SuJId  y^nix  ofWis  trvm  ft<rAt«:ii:  OrJcr 


10  J  Louf 

40- IC 
Add  £3 


Box  30061  Pttn-o.  tJT  &^' 


300-926-7373 
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eUARAMTBED  TO  OUTPBRFORM" 

THE  OR  YOUR  MONEY  BACK! 


HAM 


TM 


TEN 
METES 
HAM 
ANTENNA 


CtJT-AWAV 
VIEW  OF 
TH£  KAM  10 


'I    I 
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TTre  "Ham  10' ten  meter  antenna  fscfestgned  and  manufactured  by  American 

Antenna,  mafcers  of  tne  world  famous  K40 Antenna,  witha  power  handling 

capacity  of  1500  watts  and  a  band  width  of  1.5  mhz  between  2:i  swr  points 

trie   HAM  10"  is  the  perfect  compliment  to  all  single- band  ten  meter  rigs. 

The  stainless  steel  base  of  the  "HAM  10 "  is  supplied  with  an 

adjuststile  trunk  lip  mount.  Atso  available  is  an  optlonaJ  adaptable 

fieavy  duty  magna  mount, 

HCLIiSIVI  PUTURIS: 

0  HANDLES  UPT0 1500  WATTSI 

®  METALPLAS  CONSTRUCTION, 

®  30^  ROIWnON  OP  BASE. 

0  STAINLESS  STBIL  WHIP  AND  BASE, 

®  MOUNTS  ANYWHEIIE  ON  ANYVEHICLEI 

®  FUUY  ASSEMBLED  WITH  18  Of  RC'58  COAX. 

®  COMPVTER  DESIGN  ED  ISOLATION  CHAMBER. 

For  A  Free  Brochure,  CbH: 
1-800-323-5608 

IN  M.  1  800-942-8175 
YOrl^r/remMERICAN  ANTENNA  1500  eXECUTIYi  DR.  ELGIN  JL  S0133 

CIRCLE  92  ON  HEADER  SERVICE  CARD 


INTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

If  you  always  thought  a  computer-controlied 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

As  aTways,  Ham  Ironies  strfves  to  gfve  superb  performBnce  at 
modesi  cost!  in  this  casie,  a  premium  repeater  with  versalite 
computer  control,  aiitopatch,  and  many  cftmf  control  features  at 
less  than  many  charge  for  a  bare-bones  repealer! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  instance,  GaAs  FET  Iront^end^  helicaJ 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

We  completely  re-thought  the  whole  idea  of  what  a  repeater 
should  be,  to  give  the  Jbest  reafures  at  the  fot^esl  cosL 

ONLY  512951 


■ 


•  Avallabf&tor  the  10M,  GM,  2M,  22ClMHz,  440MHz.  902MHEham  bands. 

FCC  iypo  accepted  mod&ts  also  a*\^^it&bi@  tor  vhf  and  uhf  commercial  bands. 

•  Rugged  exciter  and  PA,  designed  for  continuous  duty. 

-  Power  output  15-1 8W  t25W  option)  on  2M  oc  hi-band:  15W  on  220MHz:  10W  on 
uW  or  902MHz. 

-  Apoessory  add-[>n  PA"*  avaiatte  with  p«w«r  levels  up  to  1 0OW 

-  Rve  courtesy  bemp  tfp^.  including  a  pleasant  rmib-tone  «ec^j(^ice. 

"  AUTOPATCH  esmm  open  or  closed  aoce^,  toO'^ii  fMlriei  aulo-disconnect, 

-  Rawrw  Aulopalch.  two  Types:  autc^answ^  or  ring  lone  on  liie  air. 

-.  DTMF  CONTROL'  Over  45  functions  can  be  controied  by  touch-tone  Separate 
4^191:  controt  c^>d«  for  ^ch  function,  plus  ejctra  4-dlg^  owner  password 

•  Owner  can  InhEbit  autopatch  or  repeater,  en^le  eltner  open-  or  closed-access 
for  repeater  or  aulopatdi.  and  enabi©  loll  cafls.  reverse  patch,  kerchunk  filter, 
site  aiarm,  auot  rcvr,  and  other  options,  including  two  auxiliary  e>cterna]  circuits. 

•  The  cwid  message,  dtmt  command  codes,  and  owner-specified  default  parame- 
ters for  cor  and  cwld  tliriBrs  and  tonea  are  bum  ad  into  the  eprom  at  tlie  factory, 

-  Cw  spe&d  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  lime  by  owner-passwordproiected  dtmf  commands. 

-  f^any  built-in  dia9nt>sttc  ^  testing  Junctionss  us^  m^cropfocessor, 

•  Color  coded  led's  indicate  status  of  all  major  fitfictiona. 

-  Welded  partitiona  lor  exdier,  pa,  recover,  and  conMbif.  REM  nuts  for  covefs 

•  3-1/2  tnch  aiunmum  rack  pafiel  finished  in  eggshel  white  and  blade 

-  Adxitlary  receiver  Iftpcit  lor  iidependertf  control  or  cross  Ifnktng  repeaters. 

Hmt*  Art  m^ny  other  fiHCurv*,  top  mmmrmn  f o  imnicinL  Requrtfl  catafog  for  tuM  d&lails. 


HIGH  PERFORMANCE  XIUITRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 

FM  EXCITERS:  kis 
S^.wASie9,  SWconHfv 
uaiisdi4y   TCXO&xiat 
oven  opta^rm  avai^}fe. 
FCC  rypa  ^ccep^d  for 
com  7  nHf  ^  hi  bands. 
-TASI  for  10M,  6M,  2M, 
150-174.  220MHz, 

-  TA451  for  uhf, 

•  TA901  for  &02-92aMHz, 
0,5W  out  (w/t  onPy,  $169). 

-  VHF  &  UHF  AMPUFIERS. 
For  fm.  sab,  atv    Output 
from  %cm  to  1  ooytf.  Sevet^  mod^,  kits  starting  at  $79 

FP  R^CEfVI=PS*  kits$f39,wA$ie9- 

•  R144/R22a  FM  RECEIVERS  fc»r  2M. 
150-174,  <x  220MHz,  CaAs  FET  froni 
end.  0,1 5uV  sensft^'ttyi  Both  Cfystai  & 
oeramiG  if  filiera  ptus  mUcAl 
resotitttor  frtmt  end  for  eicceptiond! 
se^ecitivity;  >100dB  at  tiatHz  (besl 
available  anywherel)  Flutter-proof 
hysteresis  squelch;  ate  tracks  drift. 

.  R45I  UHF  FM  RCVR,  similar  to 
above 

-  RtOI  903*928MHz  FM  RCVR. 
Triple -con  version,  GaAs  FET  front  end, 

-  R7a  ECONOMY  FM  RCVR  lor  10M  ^f  2M,  220MH^  w/oheical  res.  or 
^tc  lOlsSlSa 

•  WiMar  satellite  &  AM  aircraft  rcvr«  aiso  available. 


If  you  prefer  a  plain-vanilla  or  kit 
repeater,  you  oouldnH  find  a 
better  value  than  our  original 

REP-100  REPEATER 

Same  fine  rt  mxxJuFes  as  REF-200  but 
wHh  COR'4  Controller.  Can  add 
autopatdi.  dtmf  decoder.  CTCSS.  either 
noworfafif.  ICJt  only  Sers^  w/t  S97Sl 


ACCESSORIES 

COR-3  REPEATER  CONTROLLER 
Features    adjustatHe    taS    i    timfr^jLii 
timars,  solid-state  relay ^  counesy  beep^ 
and  local  speaker  amplifier ,„..,,  $49 

CWID  kit,  Diode  programmed  any  time 
In  the  field,  adjustable  tone,  speed  and 
timber,  to  go  with  CQfl-3  „„„,„.. „.^,..  $59 


^^'^/ff^ 


NEW  COR*4  kit.     Complete  COR  and 

CWID  all  on  one  board  for  easy  con- 
struction. CMOS  logic  for  low  power 
consumption.  Many  naw  features. 
EPROM  programmed;  specify  call  ..$99 


NEW  TD-3  SUBAUDieLE  TONE 
DECODHit/ENCODen  kit  Adjustable 
for  any  tone,  Designed  especially  for 
repeaters,  with  remote  control 
activate/deactivate  provisions $24 

TD-2  TOUCH-TONE  DECODER/CON- 
TROLLER kit.  Full  1 6  digits,  with  toH^call 
restrictor,  prOQrammabte.  C^n  turn  5 
functtona  dn/orf.  Great  for  ^ectlva  call- 
ingigqf  ^... .....»a  —  S79 


^?^.<i 


i. 


AP'3  AUTOPATCH  kit  Use  with  above 
fior  refseater  autopatch.  Reverse  p^och 
A  phone  line  remote  oomrd  are  aid .  $79 

AP-2  SIMPLEX  AirrOPATCH  TumiQ 
Boar]  k?i  Uaa  with  above  kx  airr^pimt 
oper3t«>n  using  a  transceivef $3B 


MO-202  FSK  DATA  MODULATOR  ^- 
Run  L^  to  1200  hsud  ttgltsi  aignals 
through   any   fm   transmtttef   wft&i  fii 
hancStak^.      RaciP  Ink   oompuiers, 
teiematry  gear,  etc ,...„.... ^9 

DE-20S  FSK  DEMODULATOR  kit  For 
feceJve  end  of  link. „ *. $39 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
coat  pscKst  networktng  system, 
consisting  of  new  MO-96  Modem  and 
spedal  versions  of  our  220  or  450  mHz 
FM  Trans '  ^  1  and  Receivers,  inter- 
face dire&uy  T.,ih  most  TNCs.  Fast, 
diode-swilohed  PAs  otitput  15  or  SOW, 
CaU  for  mars  $nfo  on  tho  ri^t  system  Ibr 
your  spp^Mkiit! 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 

LNG-(*)         ~" 

ONLY  $59 

wliod,1:««tvdl 

FEATURK: 

*  Very  low  nobe:  OTdB  vhf,  0.8dB  iM 
-  High  gafn:  l3-20dB.  depmSs  on  t^ 

*  W»de  dynamic  range  -  resist  overtop 
"  Stable:  lowtoodback  duaj-gate  FET 

'Spocify  tiiung  mig&-  2e-$0,   4S^56,    l3T-tSQ, 
f  5&  172,  2 10*230,  4QQ-t70,  Of  800-960  Aff/E 

LNW^(*) 

MINIATURE 

GaAs  FET 

PREAMP 


ONLY  $24rut.  $39 


-  GaAs  FET  Preamp  simaar  to  LNG, 
OKcepi  de&igr^  for  low  cost  &  Emelf 
cizfi.  Only  S/arW  x  l-5/a*L  x  3/4"H. 
Easily  mourrts  in  many  radios. 

'$p0Cffy  luiitng  rtii\ge:  25-^5,  35^55,  55-00, 
9(yi20,  }20-1S0,  150-200,  2O0-270,  0/  400-500 
MHi. 

LNS-(*) 

IN-LINE  PREAMP 

ONLY  $73  kK  $B9*M*4m9aaa 

*  GaAa  FET  Preamp  w^  leatures  simrlar 
to  LSMG  series,  except  euiomatically 
twitches  out  or  line  during  transmiL 
Use  with  base  or  mobife  transceivefS  up 
to  25W,  Tower  mounting  brackets  IncL 
"Spw;^^  Umma  range;  TZO-??S.  2Q0-&40,  or 
400^500  MHi 


HEUCAL  RESONATOR 
PREAMPS 

PreafTTps  with  3  or  4  section  holi^ 
resonators  reduce  intermod  St  cross- 
band  Interference  tr  is 
MODEL  HRA*(*J,  S49  vht.  $&4  jN, 
*Spo^     tuning     raige:      142  ISO,      1 50-1162, 
f  eJ- J7<  213-^33,  420^50.  450-470 


RECEIVmG 


Low  noise  conveners  lo  receive  vhf  and 
uhf  bands  on  a  10M  receiver.  Choice 
of  kit  with  case  &  GNC  jacks,  kit  witin  pcb 
only,  or  w/t  unil  In  a  case.  Other  models 
available  for  other  in/out  ranges  &  atv. 
Request  cai^og  fofcomptBte  listings, 
VHF     input     ranges     avail:     136-138, 

144-146,    145-147,    146-140,    52&^222, 

222-224;  kit  l6SS  case  $39.  Kit  w/casa 

$5d«  w^  in  ca&e  $39. 
UHF    mput     rangss    av^     432-434. 

43S-"?"  vrt  lass  c^e  $49.  ktt  w/case 

S^  ca^  $99. 

902-926  MHz  converts  down  to  422-446 

or  430-450  range.  Same  phce  as  uhl 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  i*f.  Models  to 
conven  1 0M  ssb,  cw,  fm,  etc  to  6M^  2M, 
220.  432,  435,  aid  for  atv.  IW  output 
Kit  onfy  $79.  PA's  up  to  45W  avajlabta. 
Request  cafaiog  tor  compf&t&  j^stirfgs. 


OUR  27W  YEAfU 


For  complete  info,  call  or  write  for  FREE  40-p3ge  catalog 

Sfliid  i2  (Of  tovmwmwM  air  malL    For  ciuul  k^nf  est.  ctwck  rvadfif  »«rv{Dt-,  illow  3M  woefii. 

Order  by  maiK  fax,  or  phone  {answering  machine  off  hrs), 
MJn.  $3  S&H  charge  for  first  pound  plus  add  l  weight  &  ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D*  ($3  fee). 


amironics,  mc 

65  MOUL  RD.  -  HILTON  NY  144S8-9S3S 
Phone:  716-3QZ-9430  ~  FAX:  716-392-9420 


r+in-li'^fhK  1 


'.t.jT'friighl  131^.  Htntifrtruei   kv.    JC,!!,  Pt^^a  r«*€Tre4 


CIRCLE  57  ON  ftEADER  SERVICE  CARD 


The  H FSB  "Butterfly"™ 

A  Compact  2  Element  80am 

for  20-1 5^1 2-10  Meiers 
Operate  As  A  Oi^Pole  on  1 7  Meters 


CO 
AT 

•  Unique  design  reduces  slzrf    ^^ 
but  not  performance.        #    *5^ 

•  No  lossy  traps;  full  M     ^^ 
element  radiates  on 
all  bands. 

•  Turns  Willi  TV 
rotor 

«  19  lbs. 


Butternut 
Verticals 


Buriemut  s  HF 
verticals  use 
highest-0  tuning 
Circuits  (not  iossy 
I  raps  f)  to  oulperlorm 
all  rTiuihbaf>d  designs 
of  comparable  size^ 


Mode^  HF6V 

•80  40  30  ?q  T5  and  10  metefs 
•Ade-C3ft  kit  tor  17  arm  12   rn^iefs 
•ze  It  taw 


Model  HF2V 

•Des<gn6d  tor  the  low-band  DXer 

•  Automaiic  ti'^ndswifc^img  on  SO  and 

40  mesers 

•Add-on  units  l&r  igO  and  30  or  £0 
m&tefi 

*2^  ie«i  laii  ■  may  tm  Jop  mailed  for 
adeMiOTLai  tiandwfdi'h 


For    mor«    tirfDrmailicin    it«    ^OiJf 
dciiet  or  wnt?  Ear  m  (r«e  tmclmtv 


I 


BUTTERNUT  ELECTRONICS  CO. 


405  East  Mar)(«t,  Lockhart,  TX  78644 


Atlanta  HamFestival 
July  7th  &  8th 

AHRL  Southeast  Dlvhlon  Conoention 


Free  Parking  witJun  25  yards! 

Hotel  and  Restaurant  same  building 

Tailgate  Sales 

Air  Conditioned  Flea  Market  and  Exhibits 

Countiy  Style  BBQ 

Parking  for  RVs 

20+  Forums  •  DX  Verification  •  Testing 

Prizes!     Prizes!!     Prizes!!! 

ICOM,  KENWOOD,  YAESU,  MFJ  ...Morel 
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or 
write 


hour  information  --  (404)  739^8716 

Atlanta  HamFestival 
Post  Office  Box  771 71 
Atlanta,  Georgia  30357 


CmGLl  so  ON  READER  SERVICE  CARD 


800-882-1 343 


ICOM 


U9l 

JUNs 

IC  781  Naw  Deluxe  HFRig 

sss^s 

CsllS 

lC-7GSGdn.  Cvg  'Hcvr 

3149.95 

Catif 

IC~73SG9n  CvgKcw 

1099 

Cans 

lC^75iAGen  Cwg  Xcuff 

teaa 

CaitS 

IC^rOOO  25- 1300  MHi  Rcvr 

ties 

CaftS 

IC-a7l  A  100  inH^-SQ  MHz  Rcvr 

999 

Calls 

tC-^l^miPMMbtgtoTSmfiSm 

aWS39 

Cafll 

IC  2M^  PM  Mobrie  2£w/4aw 

4ea#499 

C^i 

K>2GAT2fP7wHT 

429  95 

Cans 

iC^OlStHBandMobie 

Bm 

CaiS 

IC-3SAT220MM1 

449 

CaHS 

IC-^AT2M 

43e 

QaiS 

IC-iSAT 

449 

C^S 

K:.44$AFMM€tt^2SM 

509 

C^S 

lC-4GATl^(*6wHT 

449  95 

Calif 

»C'3aAT2m/70cfn  KT 

629  95 

CalS 

SPECIAL                LIST 

SALE 

IB-12ATt2GHzHf 

$349.95 

IC-2AT  Zin  HT 

$249.95 

KENWOOD 


TS-aSOSDMuHiband 
nZ-1  Wideband  Flcvr 
TS-940S/AT  Q?n.  Cvg  Xcvf 
TS-1 40S  Qen.  Cvg  Xcvr 
TW'SSAT  2fn-70cni  1.2  GHi^ 
TS-790A2m"70cm  1,2  GHz 
TS-71 1 A  AH  Mod&  Base  25w 
TR-751 A  All  Mode  Mobile  25w 
TH-2l5A2mHTHasltAII 
TH'25AT  Sw  docket  HT  NEW 
TM*TOi  A  am/TTOcm  Md4>iI» 


43^  9S 

£99  95 

£499  95 

^9.95 
-159.95 
1 999.95 
1059.95 
&69  95 
399.95 
369  95 
599  95 


Cans 

Calls 

Calls 
CaJiS 
Cans 
Call  S 
Calls 
CaJIS 
CaJl  S 
CalJS 
CaEIS 


FT-7fl7  QX  G  en  Cvfl  Kcvr 
FT-757GXilQen  Cwg  Xcvr 
FL-70{30  1  Sm-ieOm  AMP 
FT-2l2RHNEW2m45w 
Fr-7iaRH70crm35w 
FT-290R  All  Mcit3«  Portable 
FT-a3RnTMiriiHT 
FT73^n,AIIMo^^ 
fT-4710  2i«/70cm  HT 


SUM'S 


2299  00 

taao.oo 

2279.00 

63600 
$10.00 
351.00 
2O2S.00 
576.00 


CaNS 
C$11  s 
Calls 
Calls 
Cans 

Cans 

CaiJS 
Calls 
CaU$ 


3919  Sepulveda  Blvd. 

Culver  City.  CA  90230 

213-390-8003 


CIRCLE 272  ON  RiADEH  SERVICE  CARD 


MICROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 

Llnftur  Power  Amps 

ror  SSB.  ATV.  FM,  902—1296-2304 


2304  PA 
2316  PAM 
2335  PA 

234(3  PA 
2370  PA 
33T8PA 
3335PA 
1303 IPA 

iOijpA 


lOmiWInSWout 

1CWkfl35Woul 

IWinaSWdut 

SWilTWVoiA 

t4Win4mra«it 

tOmWintW&Ul 


3456  MHz 

124O-13O0MHZ 
1240-1300  JMKz 
124&1300lhlHz 
1^46-l300litH£ 
1240-1300  MH£ 


St30 

S3t5 
S3SS 
I69S 


9Q2.9@eMHz 
23D4MKZ 
3456  MH^ 


$326 
ST50 


T^  Switching  a^ailabla.  all  13.B  VDC 

Low  Noise  Pftimps  &  preamp  k Us— 432.  902.  1296, 
1 691 ,  2304,  240  \ ,  3456  MHz,  5-7  and  10  GHz. 


33LHA  praoip  @c!BNf  90ZIIHI 

231^  pranip  frdBNF  l2S6MHz 

mm  {nvnp  7(firr  23QI>24Q0liiZ 

4<n7LH/UC     praanvhi  IQC^tTDOU^ 

P)llfiip|ls1or2304-lOGHi 


138V  ISO 

13  av  St30 

t38V  I14Q 

fidB  $40 


CAii  OR  WRETE  FOFI  MORE  INFORMATION 

DOWN  EAST  MICROWAVE 

aillO(son,W3HQT 
Box  2310,  RRI     Troy.  ME  04967 


(207)  948-3741 


Simplex  Autopatch 


*  FCC  REGISTEREO 

«  MICRO-COMPUTER  CONTROLLED 

*  REVERSE  PATCH  FUNCTION 
t  EASY  HOOKUP 

*  USER  PROGRAKMABLE  FEATURES 
*  1-4  DIGIT  ACCESS  COOE 

'  TaL  immn  access  cooe 

-ACTIVITY  TIMER 
-  REMOTE  RELAY 
"PROGRAMS  VIA  DTHF 

*  ALL  USER  PROGRAMMABLE  FEATURES 
DEFAULT  FOR  QUICK  SET  UP 

W  OHOEfi  OH  FOB  MOISE I  NraffrlATION  COWTftCT 
OlZLNGlNESftlNG  S34t  nELROSt,  LINCOLN.  KE  68506 
(402)486-3153 
CfTi19f  W1RE0&TE7TE0$225    AODf55»^PiHIC 


CIRCLE  39  ON  READER  SERVICE  CARD 


(ta) 


^Rsodadon  of 

ShMWM 

p  mfi^sioiiAls 

Member 

DONT  BUY  ANYMORE 

PC  SOFTWARE  FOR  AMATEUR  RADIO 

until  you  ve  evaluated  Share  war  el 

LAN-LINK 

Smart  multi  mode  automated  packet  operation 
for  TNC2,  PK232.  MFJ1278  and  KAM. 

WHATS-UP 

Know  what's  up  witti  the  Microssts 

LOGBOOK 

Dbase  3  Logt>ooh  Package 

CONTEST 

Contest  Operation 


Sweepstakes  stmyfatJOf)  (game). 

WHATSON 

Propagation  Predictions 

Send  $5  DO  for  any  evatuation  copy  {llOOO  tor  bW) 
to  G3ZCZ.  P  O.  Box  3419,  Stiver  Spring,  MD  20918 


TRACK  SAREX  WITH  AMSAT'S  EASY  TRACKING 

Two  new  IBM-PC  compatible  programs  that  will  make  your  satellile 
tracking  faster,  easier  and  mors  colorfuL 


ftO-13 


um  CT 


LOS:  85:23:81      Thu  Jun  68  02:13:15  19B3 


ftz/  El       Lng/lat     Height/Bange/  Ph/Hd      PA/E/1J 

174/  t6         7U  21       36720/37192'' 12B/B       35/0/U 


Line  representalion  of  QuikTrak  4,0  World  Map 


£S    SSK    Orbit 


-93Hz 


QuIkTrak  4.0 

Whether  you  want  to  identify  the 
next  time  Oscar  13  will  provide 
communications  between  two  cities  or 
if  you  just  want  to  know  the  next  time 
you  can  visually  sight  the  Soviet  space 
station  MIR,  Quiklrak  will  let  you  plug 
in  the  latest  Keplerian  elements  for  up 
to  100  satellites  using  a  new  full 
screen  editor.  QuikTrak  also  supports 
auto-tracking. 

Observe  a  single  satellite  in  realtime 
or  select  multiple  satellites  and  set 
priorities  among  them.  You  can  track 
satellites  from  over  100  different  cities 
and  the  satellite  ground  track  and  foot 
print  is  graphically  depicted  on  a  world 
map  using  either  CGA  or  EGA 
graphics. 

HBrdware  requirements,  IBM  PC,  AT, 
PS/2,  or  clone  with  minimum  512k 
memory.  Any  monitor  for  text  and  CGA 
for  color.  Numeric  coprocessor  not 
required  but  math  recommended. 


InstantTrack  1.0 

For  those  concerned  wfth  greater 
speed  and  capability,  InstantTrack 
offers  all  of  QuikJrak's  features  plus 
instant  visibility  for  your  'favorite" 
satellites  before  you  issue  the  first 
keystroke.  More  than  200  satellites 
and  1754  cities  are  on  the  menu  and 
will  be  displayed  in  full-color  high- 
resolution  EGA  or  VGA  modes. 

InstantTrack  also  works  in  back- 
ground mode,  tracking  a  satellite  and 
pointing  your  antenna  while  you  run 
other  programs. 

Hardware  requirements:  IBM  PC,  AT,  PS2 
or  clone  with  at  least  512k  memory.  EGA 
or  VGA  graphics  required.  Numeric 
coprocessor  not  required  but  recom- 
mended. Mouse  not  required  but  can  be 
used  on  the  map  screens. 

These  are  only  a  few  of  the  features  of  Quik- 
Trak  and  InstantTrack-  The  figures  below 
reflect  suggested  donations  to  defray 
production  expenses  and  benefit  AMSAT's 
non-profit,  educational  activities. 


MEMBERSHIP  AND  SOFTWARE  ORDER  FORM 

D  Yes!  Sign  me  up  for  one  year  as  an  AM  SAT  member  $30.00 

D  Yes!  I  also  want  to  improve  my  tracking  ability. 


I  ram 
QuikTrak  4.0 
InstantTrack  1.0 


5V4'' 

51/4" 


Member      Non-member 
$55  $75 

$50  $70 


(donation  includes  shipping  &  handling  costs) 

D  Here  is  an  additional  contribution 

TOTAL  ENCLOSED:  (make  check  payable  to  AMSAT) 

n  I  can't  join  now,  send  me  more  info  on  AMSAT 


$ 

$ 

$ 
$ 
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Mail  your  check  and  coupon  to: 

AMSAT      PC  Box  27     Washington,  DC  ?0044 
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CIRCLE  35  ON  READEf?  SERVICE  CARD 


Number  1 3  on  your  Feedbacft  card 
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At  the  Hunllnglon.  West  Virginia,  Tri-Siate  Anti-Drug 
Air  Show  last  September  hams  from  the 
Tri-State  Amateur  Radio  Association 
(TARA)  were  part  of  the  emergency 
netwvorjc.  TARA 
membersl 
used  two  me- 
ter simptex 
frequencies 
and  a 
portable' 
two  meter  repeater 
to  coordinate  communi- 
cations to  checkpoints 
throughout  the  50-acre 
air  show  area.  The  36 
amateurs  participating 
donated  more  than  400  man- 
hours. 

Lawrence  County  (Ohio) 
Sheriff  Dan  Hieronimus  said, 
"This  is  the  first  year  amateur 
radio  operators  were  used  in 
such  a  capacity,  and  it  was  the 
best-ever  air  show  as  far  as 
communications  were  con- 
cerned,'* 

Information  and  photos 
gi  courtesy  of  Michael 

Love  WB8YKS. 
TARA  His- 
tori  an. 
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Number  1*  on  your  Feedback  card 


AMSA  TS 


AfKiy  MacAifi^er  WA5ZtB 
147t4  KnighiswMy  Dnve 
Houston  TX  77083 


Beyond  Microsats 

On  Wednesday.  February  7\  1990. 
Fu)i-OSCAR-20  was  sent  into  ofbii 
from  ttie  Tanegashima  Space  Center 
in  southern  Japan.  It  wa$  taunched  on 
an  H-t  fDCkst  ^ith  Marine  Observmion 
Satellite  IB  and  the  experimental  DE* 
BUT  satellite.  F-O*20  is  perform mg 
flawlessly. 

F-O-20  has  both  digtta)  and  analog 
Mode  J  transponders.  All  uplinks  are 
on  two  meters  with  downlinks  on  70 
cm  The  digital  package  is  identical  to 
the  now  sileni  F-0-T2.  It  uses  packet 
AX .25  protocol  with  four  discrete  FM 
uplfnk  channels  and  BPSK  (biphase 
shift  keying)  for  the  downlink.  The 
anaiog  transponder  is  100  KHz  wide 
and  inverting  A  lower  sideband  signal 
wans  milted  by  a  gniJund  station  htgh  m 
the  transponder  passband  will  be 
heard  on  upper  sideband  low  in  the 
downlink  passband. 

Thanks  to  efficient  gallium  arsenide 
solar  cells  and  a  larger  surface  area 
avaiEable  for  ceMs,  F-O-SO  has  much 
more  power  available  for  the  communi- 
cation and  command  systems  than  F- 
0-12.  The  power  output  is  more  fhan 
10  watts  at  the  beginning  of  life  in  orbit. 
F-O-12  had  only  6.5  watfs  available. 
Power  budgel  pfobtems  kept  F-O-12 
from  lasting  nwre  than  a  few  years. 


Amateur  Radio  Via  Satellite 


SEVEN  new  amateur  satellites  have 
been  launched.  Table  1  provides  data 
on  the  systems  ot  each. 

Today  we  have  10  active  hamsals,  if 
you  include  the  intermittent  activity  of 
AMSAT-OSCAR^tO.  Unfortunately,  lit- 
tle has  been  heard  from  tJoSATOS- 
CAR-15  since  January  22,  Eiperl* 
ments  or^  U-0*15  include  a  camera 
imaging  device,  traiisputer  data  pro- 
cessing units  and  advanced  European- 
made  solar  eel  is.  Effons  are  underway 
to  delermi  ne  why  it  has  not  been  trans- 
miiiing. 

The  microsat  launch  program  has 
strained  AMSATs  budget.  If  you  have 
been  thinking  about  pining,  now  i$  the 
time.  Your  support  is  needed.  Contact 
AMSAT  at  (301)  589-6062.  You  can 
also  write  to;  AMSAT,  &50  Stlgo  Ave. 
^600,  Stiver  Spring  MD  20910. 


Phow  A.  TAPR  1200  baud  PSK 
modBm  hookeif  up  to  a  packet  TNC 
artd  ready  to  go  for  Microsat  or  Fuji 
digitaf  communications.  (WA5NOM 
photo) 

The  need  for  lengthy  recharge  periods 
with  the  compyler  off  hampered  BBS 
aciivily,  since  the  memory  would  be 
erased  after  only  a  day  or  two  of  activi- 
ty. F*O20  should  be  able  to  mainlain 
the  memory  during  charge  or  siriclly 
analog  operaling  periods.  Enough 
power  may  t>e  avattable  to  run  both  the 
analog  and  digital  transponders  simul- 
taneously, 

More  details  on  F-O-20  (known  as 
JAS'ib  prior  to  iaunch)  can  be  found  In 
the  September  1989  *VHamsa!s** 
column  in  73.  The  September  1989  is* 
sue  of  OEX  from  the  ARRL  earned  the 
article  "Introduction  of  JAS-1b/*  from 
the  JARL  (Japan  Amateur  Radio 
League). 

Taktng  Stock 
Since  the  beginning  of  the  year. 


Photo  B.  Inside  view  ot  the  TAPR  1200. 
(WASNOiy  photo) 

Membership  is  S30.00  per  year  and  in- 
eludes  a  subscription  to  the  current 
newsletter  and  d^oounts  on  software 
Dues  pay  for  publications,  salanes  for 
AM  SAT's  two  paid  employees  (every- 
one etse  is  a  volunteer)  and  more  ham- 
sats.  Look  at  it  as  an  investment  in 
amateur  radio's  future. 

AM$AT<)SCAR-10  provides  Mode 
B  (70  cm  up  and  two  meters  down) 
operatkin  whenever  the  solar  panels 
are  properly  iHuminated,  The  apogee 
of  this  satellite's  orbit  has  drifted  to  the 
south  giving  eKcelleni  operation  to 
South  America,  Africa  and  the  South 
Pacific,  ifictuding  Atislral^a  and  New 
ZeaJar>d.  The  on-board  computer  no 
longer  functions  due  to  radiation  dam- 
age  to  the  meinory  circuits. 

UoSAT-OSGAR-11  continues  to 
send  telemetry  using  1200  baud  8eil 
202  formal  tones  on  145.825  MHz  FM. 
Bulletins  of  ^ntefest  are  sent  between 
frames  of  telemetry.  On  selected  days, 
the  d^italker  can  be  heard  speaking 
telemetry  numt>ers  in  easityHindei'^ 
stood  English, 

AMSAT-0SCAR^13  is  still  the  most 
versatile  satellite  with  Mode  B.  J,  L  (23 
cm  up  and  70  cm  down)  and  S  (70  cm 
up  and  13  cm  down)  transponders,  The 
apogee  of  its  ellipticat  orbit  has  t>een 
drifting  slowty  norlhwarcf.  Roundtable 
contacts  between  hams  in  Asra»  Eu- 
rope and  f^orih  America  are  now  very 
common, 

UoSAT-OSCAR-14  is  performing 
well  with  1200  baud  ASCI!  downlink 
signals  on  70  cm  The  satellite  has  cos- 


mic particle  and  total  radiation  dose 
detection  devices,  along  with  a  packet 
radio  communications  eKperiment  It 
will  be  avaJlabte  for  digital  communica- 
tions when  the  control  operators  have 
qualified  its  on-txiard  systems.  Signals 
are  toud  and  can  t>e  decoded  on  units 
tike  the  PK'232  that  have  been  fiard- 
war&^nodified  for  inverled  mark/space 
tones.  Any  system  capable  of  down- 
loading from  U-0'11  is  ready  for  U-0- 
14.  if  it  has  an  appropriate  70  cm  FM 
receiver. 

PACSAT-0SCAR'16  id  now  avail- 
able for  store-and-forward  packet 
opefBtion.  The  digital  transponder  is 
completely  compatible  with  any  station 
that  operated  through  F-O-12's  Mode 
JO  digital  system.  Sponsored  by  AM- 
SAT^NA,  and  monitored  by  control  sta- 
tions here  in  the  Slates,  this  sattltite 
provides  a  useful  link  For  terrestrial 
packet  systems.  Gateway  stations  will 
be  set  up  in  major  metropolitan  areas 


for  message  fo™fardir>g  through  this 
ham  sat 

The  DOVE 

DOVE-OSCAR-17,  sponsored  by 
BRAMSAT  (AMSAT  Brazil),  has  be- 
come exlren^Ly  popular.  With  over 
four  watts  output  on  145.8^  MHz.  It 
can  t>e  heard  by  almost  any  two  meter 
FM  radio,  Many  home  stations  with 
only  small  omnidirectional  antennas 
can  hear  the  signals  and  receive  the 
standard  packet  telemetry.  There  have 
been  many  reports  from  enthusiasts 
with  only  HTs  and  "rubber  duck"  an- 
tennas. 

1>0VE  stands  for  Digital  Orbiting 
Voice  Encoder.  When  the  ground- 
control  stations  both  here  and  in  Brazil 
gel  operations  sorted  out*  the  voice 
opefBllons  will  begin.  We  expect  that 
voice  will  ikiminaie  over  packet  by  a 
four-to-one  ratio. 

Two  forms  of  dJgttaJ  voice  are  possi- 


Table  1 . 

Frequencies  and  modes  of  the  new  Hamsats. 

UoSAT  D 

UoSAT<)SCA«  14  or  UaU  Of  II&3 

MpSfHc 

145.975  MHz  9600  feps  AFSK  (FM| 

Oom^kik 

4^  .070  Mfe  9600  bps  AFSK  (FMJ 

G3RUH  or  K9N<5  9600  baud  modem  or 

435  070  MH?  \2QQ  bps  AFSK  (N8FM 

Standard  B$il  202  modem 

LinSAT  E 

UoSATOSCAR  15  or  UO-15  Of  UCM 

Downlink 

435. 123  MHi  9600  t)ps  AFSK  (FM)  AX.25 

G3RUH  or  »@NG  9600  baud  modem  Of 

435.120  MH2  1^  hfyiAF^fFI6FII)StandajdEe9  SOS  ntodem 

Note:  ceo  camera,  740x9^  Km  view.  Sat.  not  heard  since  launch  day. 

PACSAT 

AMSAT^OSCAR  t6cir  A0'16 

Uplink 

145.900. 145.920, 145.940. 145.960  MHz 

AFSK  (FM)  1 200  baijd  AX.25  Manchester 

Nomial  PSK  Down|inK437  02625  MHz  1 20O  bps  BP$K  (SSB)  AX-25 

Raised  Cosine  D<Mm^k437  05130  MHa  1 200 1¥€  3PSK  (SSB)  AX.2S 

SemilDomXffk 

2401 ,  1426  MHz  1 200  bpS  0f»SK  {SS8)  AX-25 

TAPfi  or  t^flUH  or  PacComm  PSK  mortem 

DOVE 

DOVE'OSCAHnofOai? 

FM  Downlink  No.  T 

145.62516  MHi  1200  bps  AFSK  (FM)  AX  25  or  digital  voice  messagts 

FM  Downlink  No.  2 

1 45,62438  MHz  1200  bps  AFSK  [FM)  AX.25  or  digital  voice  messages 

Standard  packet  TNC  for  either  signal                                              < 

S-BandDownftnk 

2401 ,2205  MHz  1200  bps  BPSK  1  watt 

TAPR  or  aiROH  or  PacDwnm  PSK  modem 

WEBERSAT 

WEBEROSCAR  IBor  W0-1B 

Normal  F9C 

Downlink 

437.07510  MHz  1200  bps  BPSK  (SSBI  AX  25 

Raised  Cosine 

Downlink 

437  t020D  MHz  1200  bps  BPSK  (SSB)  AX.25 

TAPR  or  G3PIUH  or  PacComm  PSK  modem 

ATVMTSCyplink 

12^,000  MHz  AM-TV 

I^OWtCCDcanvffa, 

350 1(350  km  view 

LUSAT 

LUSAT<OSa^19ofLai9 

Uplink 

T4S.840, 145.660. 145,880, 145.900  MHz 

' 

AFSK  {¥U}  1200  bps  AX.25  Manchester 

fJormalPSK 

Down  ink 

437.15355  MHi  1200  bps  BPSK  |SSB)  AX.25 

Raisftd  Cosine 

Seacon 

437.12530  MHz  1200  bps  BPSK  ISSBJAX2S 

TAPfi  Of  GanUH  Of  PacComm  PSK  modwn 

VMMSMm 

Beocixi 

437.12S  MHZ  12  wpm  CW  t^^metry  750  mW 

M  crosats  A0-1B.  DCH7,  Wat8/L(>19 

MaJcimum  Flf^  po^wer  output:  4,0  walls 

Raised  Cosine  (PSK)  tfansmitter  PEP:  9  0  watts 

S-Band  transmitter  oulpulM  .Owatf 

BP^  uinds  are  capable  of  ^^00  baud  opQfalkm  in  adcitiQii  to  1200 

Fuji  Oscar  20  or  FO-SO  orMS^Ib 

JAUptInk 

145.90010 146.000  MHz 

JA  Downlink 

435.900  to  435.900  MHz  1  watt 

JO  Uplink 

145.650, 145.870. 145.690. 145.910  MHz 

AFSK  (FM)  1200  bps  AX.2S  Manchester 

JD  Downlink 

435.910  MHz  1200  bps  BPSK  (SSB)  AX.25 

TAPR  Of  aiay  H  or  PacComm  PSK  modem 

JA  Beacon 

4^.795  MHz  100  mWCW 
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Photo  C.  At  W5RRR.  Ihe  JcNnson  Space  Cenl&f  harn  cfub,  during  the  Microsal 
launch  (L  to  R):  WD5GA2,  NSFVM,  WA5LHM,  N5JXS,  N5IJ<J.  WA5NOM  and 
KSZC, 


ble.  The  system  Is  capable  of  creating 
voice  by  using  phoneme  building 
blocks,  or  jl  can  reproduce  messages 
ttiat  have  been  recorded  on  Earth,  digi- 
tally encoded,  transmitted  to  the  satel- 
Irte  and  stored  in  memory^  A  possible 
use  for  DOVE  is  to  send  AMSAT  by»- 
letins  by  satellite  similar  to  the  method 
used  by  U-O-11 ,  but  with  two  distinct 
differences.  DOVE  has  much  more 
Iransmitler  power,  and  it  can  send 
standard  packets.  Anyone  with  a  sinv 
pie  omni  antenna  and  a  packet  TNC 
(terminal  node  controller)  can  get  the 
tHtUetins.  Six  hours  after  a  cortirot  sta- 


nlnth  picture,  although  blurry,  was  of 
the  Earth.  This  encouraged  ground 
control  stations  at  Weber  Slate  Univer* 
sity  in  Ogden,  Utah,  lo  ^ei  WEBER* 
WARE  picture-decoding  software  out 
and  avaiiabte  to  AMSAT  control  sta^ 
tions.  The  satellite  has  several  exp^eri- 
ments  on  board,  but  the  imaging  activi- 
ties have  proved  to  be  the  most 
popular.  Check  with  AMSAT-NA  for 
prices  on  WEBERWARE.  Substantial 
discounts  are  available  for  members. 
AMSAT  also  has  tracking  saftwrne  for 
most  popular  computers^ 
LUSAT^SCAR-19  sponsored  by 


Photo  E  WA5LHM  and  WA6N0M  check  orbital  predictions  for  the  new  Mtcrosais 
sfwrtfy  after  launch. 


tion  uploads  a  bulietin  to  the  satellite 
every  person  on  Earth  Interested  In  re- 
ceiving the  message  wtJI  have  had  a 
pass  lo  do  so.  Scheduling  the  use  of 
this  extraordinary  resoorce  will  be  the 
responsibility  of  BRA  MEAT'S  presi- 
dent. Dr.  Junior  Torres  de  Castro 
py2BJO,  and  others  m  Ihe  BRAMSAT 
organization, 

And  More.  .  . 

WEBER-OSCAR- 18  has  begun  pic- 
ture transmissions.  The  CCD  (charge^ 
ojupled  device)  camera  has  taken 
many  pictures  for  downloading  via  the 
BPSK  70  cm  transm titer.  Several  of  the 
first  pictures  were  dark  since  the  cam* 
era  was  aimed  toward  space,  but  the 


AMSAT  Argentina  is  vinualty  identical 
to  P-O-16  except  for  its  CW-teiemetry 
beacon  on  70  cm  and  the  placement  of 
the  atiiiudealignmeni  magnets.  Its  pri- 
entation  slightly  favors  the  Southern 
Hemisphere.  The  CW  beacon  from  this 
microsal  was  one  of  the  first  signals 
heard  try  stations  monitoring  the 
launch  and  listening  for  signals  from 
the  new  satellites^  On-board  systems 
BfB  performing  extremely  welL 

Fuji-OSCAR-ZO,  as  noted  above,  is 
our  newest  hamsal  and  provides  an 
analog  (voice  and  CW)  transponder  in 
addition  to  a  digrtaf  communications 
system.  One  station,  KA5DNP,  report- 
ed three  sideband  coniacts  on  one 
pass  using  50  watts  on  the  two  meter 


uplmk  to  an  attic-mounted  ground- 
pJane  antenna,  and  a  nine-inch  copper 
loop  on  a  wooden  curtain  rod  m  the 
shack  with  a  preamp  for  the  70  cm 
downlink.  Satellite  operation  need  not 
require  expensive  equipment. 

RS-1Q/11  from  the  U.S.S.R.  has eon- 
tmued  with  Mode  A  {two  meters  up  and 
to  melors  down)  operation.  Reports 
from  RS3A  at  Moscow  Univefsity  indl- 
oale  there  has  been  some  difficulty  up- 
loading commands  to  RS-10,  but  no 
serious  interruptions  lo  sateNiie  use 
are  anticipated.  The  ROBOT  auto- 
transponder  has  been  off  during  peri- 
ods when  its  memorj/  buffer  has  been 
full  and  not  yet  cleared. 

RS-11*  which  is  physically  altai^ied 
to  RS-tO.  is  still  operational  bul  is  not 
active  when  RS-10  is  on.  RS-1 1  proba- 


bly won't  be  usable  until  RS-10  be- 
comes uncommandable  from  the 
ground - 

SAREX  Update 

The  March  "Hamsats"  column 
featured  information  about  the  upcom- 
ing SAREX  (Shuttle  Amateur  Radio 
Experiment)  mission  ohginaHy  sched- 
uled for  April  i990.  II  now  looks  like 
there  will  be  a  May  launch.  The  astro- 
riauts  will  be  able  to  watch  for  access 
to  specific  ground  stations  by  using 
software  developed  by  W5SXD  and 
WB5CCJ  of  Silicon  SoJuiions,  a  Sugar* 
land,  Texas >  company.  The  modified 
version  of  SSI's  GrafTrak  2  will  run 
on  the  GRID  computer  used  by 
Ron  Panse  WA4SIR  dunng  the  mis- 
sion. 


Photo  D.  N5LKJ,  WA5N0M  and  N5JXS  get  ready  for  the  first  signals  from  the 
Microsats  at  W5RRR. 


Upda  tes 


Number  15  on  your  Feedback  csnl 


USS  Drum  Special  Event 


Refer  to  "Special  Events  m  the 
April  issue  The  Special  Event  Station 
K4RQQ.  operated  on  April  lllh  by  the 
Mobile  ARC  from  the  radio  room  of  the 
of  Ihe  submarine  USS  Drum,  is  com- 
memorating the  90th  (NOT  the  75th) 
anniversary  of  the  US  Naval  Sub- 
marine Service. 


(COM  America  Service 

The  ICOM  Service  Survey  by 
Gordon  West  WBSNOA.  sched- 
uled to  appear  in  this  issue,  has 
been  moved  up  to  the  June  is- 
sue. Look  for  it  theni 
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See  the  "Above  and  B&^ond ' '  schematic  <m  page  45  &f  me  FebfUAfy  1990  issue.  This  is  ihe 
corrected  schem^ttc  (the  3. 7  and  1  meg  resistors  tmd  been  teft  oittf.  with  impmvBm^t  (note  ttte 
0,  f  ^F  cspactlof  betw^emn  the  coil  and  gate},  for  the  60  kHz  ferrite  rod  antenna 's  ttf  smp^fhr. 
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MAIL  ORDER 
CATALOG 


MUSIC  NEW  HAMPSHIRE 


m  a  M    0  rder    music    service 


HARD  TO 
FIND  CDS 


The  Inde  pendent  record  companies  have  pul 
m^jvetously  creative  music  ori  CDs  that  are 
dimost  inn  possible  iQ  fi5d  in  most  record 
stores.  You  can  now  get  these  CDs  by  mail  via 
MUSICfNH.  Take  a  lcM?k  at  our  new  listings  Broad- 
en your  musical  horizons! 

We  iry  to  have  e\/ery  advertised  CD  in  stock  waiting 
for  your  Fax,  phone,  BBS.  or  mail  order.  We  pledge 
you  fair  prices,  fast  service.  Write  for  a  complete 
catalog  to  Music/NH,  Antrim  HH  03440. 


BEST  SELLERS 


riAKalfiasc&p«  of 
SyittfiesiEei  Music 
Dw<9h1  KaJda.  PhD.  at  the 
Yamaha  HX-1 

A  beau  tit  Lilly  digilal  KaUtas- 
cope'  of  16  well- known 
aongs  and  6  exciting  or<g<nat 
com posi lions:  big  band,  di^co, 
rock,  new  aig#.  cNurcH,  ami 
classical.  "Dvvight  Kalita 
ptays  masterful  Fy      the  &cop« 
of  this  synthesiisr  is  ainaz^ng . 
You'll  be  playing  mm  dtGC 

— CD  HevjBw  1 0^1 0  Nov/eS 
DDDSSm'S^        KSR101$15 


i*"  Vivatdfi  Viola  d  a  more 
Concertos 

Liszt  Ferenc  Chamber 
Orchestra,  Janoe  Rolla 
Five  of  Vrvakirs  six 
conc«fios  tor  this  unique 
ifts-ifumenrt  am  perlormed 
Oft  this  CD  l^iesotoisi, 
Laazk>  Barsmiy,  oHars  yDu 
the  cHafvce  io  rave4  in  the 
9heer  beauty  □(  itm  vtola 
^'armsm'ssCHind, 

ADD54rn^&G    HUN12l£2$18 


ntefemann  &  VIvaldt: 
Concertos  for  Recorder. 
BartM)ue  Bassoort.  &  Strings 
TTT@  PfOttningholm  Bargiqu^ 
Ensemhte 

iJm  ^ep/^  of  musicianship 
ks.  so  high ,  the  sound  of 
thesft  instrtmwrms  K3 
appealing,  and  ttw  imisic 
90  9cc@s5^ble.  l^$l  aboul 
anyone  coulC  tind  som&riiirig 
here  they  would  like,  especially 
if  you're  a  fan  of  Baroque  wind 
music 
CD  Re  viBw  1 0/ 1 0  J  an .'  as 

DDD52m'S5         BIS171  Sl8 


AN1T|6 


n^r^  ^^/ 


In  A  Meik^w  Tona 
Aniia  O'Day.  the  famous  ^m 
Singier,  has  recoided  albums 
with  Gene  Krupa.  Benny  Good- 
rriari  and  other  great  bands. 
Bui  she  has  otten  lalked  about 
doing  an  album  of  hm  Favorite 
S^ng^  that  were  nevc'r  record- 
ed Hera  is  that  album. 

AAO  &5m  '89     0^105209  SI  2 

rPeggy  Le*:  U^  Peggy 
Slng>  the  Biu*a 

'Vou'd  have  io  look  hard  to 
tirtd  a  more  ttibII^ow  'rocaJ 
album  than  this  one  Jennifer 
Holtiday,  Diane  Schuur.  Patli 
L^belle,  and  all  the  other 
Bcre-amers  who  mistake  vol- 
ume lor  soul  oughl  io  be  locked 
up  with  this  album  until  they 
getitnghl'' 

—St0feoR&vimv  Dac/89 
CD  RevtswTBad^fS  9  8/9.S 

DD0  4acFi'88  MUU60I5S$15 

Antonio  Vivaldi: 
Thfi  Four  Seaaoha 
r'hiiham)onra  Virtuosi  ^  Ricttar^ 
iKcipp:  Paul  P^abody.  violin 
Also  includes  Concffrfo  tor 
2  Vtolins  in  A  mmar\  Opus  3, 
No.  8r  This  disc  "eJlmlnai€S  all 
Others  from  the  compeiition, 
BuylhEsdfscr'— GOfl 
CD  Fevt&w  10/10  Aug  '88 

DOD  50m  88      ESSI  OOt  $1 5 


i  James  Oale^  Bach  to  5ou«a 
This  sltinnntg  recording  o^  one 
Qt  the  laigesl  piip*  organs  m  me 
woftdfeamresBacti's  "Coma 
Sweet  Dealh  : '  Wagiwr 's 
Pilgrim's  Chorus/'  Soysa's 
■  Stars  and  Sii"ipes  Forever," 
Samuel  Barber  s  "Adagio  for 
Strings"  (Thame  from 
Ptatoon),  and  much  more. 

DD72m'e9  PNH101$15 


4-PACK 
OFFER 


Take  an  ''Adventure  m  Music"  witH  our      ^^^^  McConnell  A  th* 
Jazi  4-PacM  We've  indiided  a  Best-     Boss  Brass:  LNe  En  Digital 
selling  big  bafid  disc,  a  relatively  new     Here  s  afecording  lor  the  moai 
CD  by  an  up-afKt-coming  keyboardist,  a  pepy-    disc*iTOng«iidii<jhite. 
larguttar-oti«emeddtsc.andatesser'kftownCD    oooermiw      ssjioeSlS 
by  m  highly  talented  saxophonist.  You  fnay  or- 
der the  titles  individually,  but  the  4-PaGk  saves 
you  l4%oli  ih$  Dombined  price  and  best  of  all, 
you  gel  to  hear  some  new  music  you  uiight 
have  missed  out  on  otherwis&l 

Order:  JZP401 

ALL  FOUR  DISCS 
ONLY  $49 


n  Lenny  8feau:  Laat  Saealona 
Except  iot  hisacoystic  playing 
of  'Tans/'  8reatf  mamly  plays 
ei8£tr^  g<m^  DA  itiis  dtse 

AAD  50m  m      AOE3024  SIS 


YOU  SAVE  $8 

See  Order  Form  on  p.  50 


".Tim  Ha^tx 

Koytxiftrdbl  Tim  Heint;  has 
Quk^My  become  ona  oi  the  hot 
new  talents  10  iwatch  lor. 

AAD  3am '39        T0A24e$12 


L]Pltmi£y:  Tropical  OiHl 
Here's  a  d^  tk  onginai  reeord- 
ingfi by  the  studio muB^caan  tor 
thfi  n»w  Cosby  Show . 

ADP  48m  '88    0FD!9&ei  $15 


JAZZ 


•^v'JSJ 


n  Import  £x|Kntr 
First  Time  Out 
An  excilirtg  musical  prqect 
featuring  mustc  perfonnied  by 
an  enaantble  ol  New  Yodt's 
fifYest  mueidaj^  Oigtfially 
composed  on  cfKnputer  and 
synines4zef  by  l^ad  Si  John, 
uanstomed  vniti  arrange- 
rrujnis  by  Byn?n  Olfiea. 

rjch  jnsinjmental  offering 
on  a  son  ie  s  i  Ivor  pf ette  r, " 
^Cash  Box. 

ADD 41m  '88    FOC23501  Si  S 


DScoti  Joplin'ft  Rugtime 
Piantsi  Scon  Kirby  lives  and 
breathes  Jopitn.  ¥(ju'll  be  an- 
able  to  keep  Itom  dancir»9  to 
hks  tast  rags  and  you'll  teel  Dka 
sobt»tng  during  some  of  tiis 
ilow  pieces  Ydv'va  got  io  hear 
him  play!  (Aiso  availal>]e  oo 
cassette,  StO)  CDR^viBwQm 
Apr  90 

DOD  60m '89  GPAOt  $18 


riHrailiiri 


m 


I  iVtctorFeldman'a 
Generation  Band: 
High  Visibility 

Victor  Feldman  is  well  respect- 
ed tor  his  talent  <m  vibes  and 
maritTiba.  as  we  M  as  hES  acous- 
tic piano  and  synthesizer  work. 
Hti  band  e  composed  ot  suth 
nottblo^  as  Tom  dcoi!.  Max 
Bennett,  and  Dean  Parks. 
(Other  discs  ava<l3ble^  Sott 
StouWerfTBABOS*].  Secret 

Of  me  Andes  [IBABObdl 
Resra  ITBASOeej,  Rio  Ntghjs 
[TBA225].) 

AAD  42m  '  S9         TB A  203  S 1  2 


r  Sob's  Diner 

This  hot  new  groyp's  muse  is  a 
great  coniemporary  mix  of  ihe 
s^n\  of  jazr,  the  earthiness  of 
R&B.  and  the  danceability  of 
tock  The  soufrij  is  a  tslerKJ  of 
Ihe  CrusadefE,  Steefy  Dan.  and 
Weather  fleport.  Sorigs  include 
"Cherry  Coke."   See  You  at 
the  Diner,  '  "Over  Easy  "and 
"Happy  Waitress,"  ]ust  to 
name  a  few. 
CD  Re v/e we/9  Apr  "90 

DDSam'ag         0MP47lSie 

nQrvnt  GetEsman: 
ATI  My  Torr»orniw» 
Joined  Dy  a  nine  piece  band 
ir»ciuding  saxophonist  Sam 
Riney.  Grant  plays  dassicai, 
elect  ne,  ^Mu^tc,  and  12  string 
guitars  in  thrs  diverse  set  of 
pop/coniempoFary  \aiz  selec- 
tions. This  Eive-in-tha-studio 
recorOing  Is  guarenteed  to  turn 
you  into  a  true  GeiSSman  fani 
His  previous  disc  Showman  is 
ateo  avaJEabte  [TBA2241 

ADO  4em  'SB        TBA24t  $12 

PHermeto  PsftCoat: 
Hefmato  Pascoai  E  Gmpo 
Tbe  originality  arvd  ver&atdicty  ot 
Ihis  fhusical  genius  is  remark- 
8t]i%  Wtth  this  album  you  can 
see  why.  in  Qrazi'l.  Hafmetois 
known  as  'The  Wizard  of 
Sounds."  [HAP5005]  and 
[HAP5007I  are  also  availaOle. 
ADD  38m  '39      HAP50a9  Si  5 


I  i  Brian  Gallaghers 
Coming  Home 
This  rs  awarm  and  exciting 
showcase  fcr  a  yourng.  talented 
musician.  InDueivsed  l3y  OavkJ 
Sanbofn.  Spyr o  Gyra.  Jef?  Lor- 
bet,  «iid  yadhatA  Brecker,  Bri- 
an bagan  to  develop  hia  owt) 
unique  siHind  Wiih  ihe  dhrersi- 
ty  arvd  range  shown  on  Coming 
Home,  !here  is  no  qi^estion 
that  he  hes-a  brighi  future 

AAD  45m '89         CyP0126S9 


Windows:  French  Laundry 
Ul«e  the  music  ot  such 
contemporary's  ••  Dcnid 
Sanbom,  David  BenoH, 
and  Kenny  G. ,  Windows' 
music  defies  eiustirkg  ^beis, 
A  Nnie  t>tt  of  jazz  bocdering  on 
new  age  with  soft  pop  mflu- 
enc^e$.  ttie  melodic  lunes 
evoke  a  wfwie  new  Ciltegocy, 
perhaps  best  called  eclectic 
iaz£. 
CD  R&wew  readers— 7.8^e,e 

ADD  42m  ^89      CVP(J124  S12 

nrimWelaberg; 
Outrageous  Temptatlona 
Ftuie  ptayerTim  We^Sbe^ 
collaborates  with 
Ineuvm^^ttal  greata  Davtd 
Bevwi.  Jeff  Pofcaro,  Sieve 
Lukatfier,  and  Lee  Skiaf  on 
this  new  disc,  tnciudes  one 
vocal  with  Amy  Holland, 
Vw  Osiiy  Bme?e  places 
his  music  "somewhere 
between  new  age  and 
fusion" 
A  DD  43m  39      C V  POt  ^3  $  1 2 


0  John  Tesh:  Garden  City 
Tour  D&  Fmnce ,  John's  first 
disc,  earned  hrm  an  Emmy 
award,  and  he  was  recently 
voted  Keyi>oa/id magazine's 
Bast  New  Artcst  of  the  Year. 
This  pred^ninantly  Kaytward 
oriemed  ^sc  includes  a  couple 

01  coflaborathw  effofti,  hwiliir 
ing  such  notables  as  Toots 
Thlefrrians^  Michael  McOonaJd, 
and  Tom  Scott 

ODD  40m  59      e YP01 33  S 1 2 

Stave  Makowskh  Mars 
Jazz  fusion  featuring  Dave 
Liebman.  Kent  Jordan. . . 
ADD  36m  m      IIEB5D04  $1 5 
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ORDER  HOTLIHE    (800)  CD  GUILT    9mn-8pmEST    (Mon-Fri) 


MARK  ALL  THE  CDS  YOU'D 
LIKE  TO  HAVE,  THEN  CALL  US! 


MNH 


MUSIC  NEW  HAM PriHrH! 


HARD  TO  FIND  CDS 


CAIUN 


PQueen  Ida: 
Ciught  hn  the  Act 
ThftinlecliDLis  itiylhms  of  th& 
tiayoy  ai&  captured  before  a 
pgponaitfg  ^aji  Franctsco 
audience.  Zydeco  fnusic  has 
j>e@n  likened  lo  an  int^ctioLts 
musical  polato  chip  Hear  it 
once  and  you'll  crav©  moref 

AA037m  '88      GNP2iei  $12 


DBeaus«l(?Hr  Bayoy  Cadillac 
The  beal  gf  ca^un  mush:  today 
f  rcfn  Ajfterica*s  premiere  cajyn 
band  The  iptle  cul  IS  a  rn«dley 
ol  whai  Buci<JV'  Hally  might 
have  dona  in  New  Orleans  with 
help  from  Bo  Diddley  and  bor- 
rowings I  rom    Ih&Iko,    the 
MardF  Gfa.s  Indian  song 
"flofing  Pin"  was  fvrst  sung  ty 
S  td/iey  Brown ,  ofie  of  the  eariy 
Ca;i^n  accord icn  makers.  Plus 
ten  more  cuts. 

ADD 44m '89      RMD6D25$1S 


D8uckwheat  Zydeco^ 
Waitin'Ictfliy  YaYa 
Ihts  Gramm^-nofTunated  disc 
is  considered  by  trmny  to  be 
Bucfcwfuiat'^stning^si  to  d^te,. 
¥vitht6gh1,  com  pelting  perform- 


ances tnm  indude  some  truly 
manic  grooves.  The  title  ^bCK 
was  a  ma|or  hit  in  Buckwheai'a 
home  territory,  Inctud^  Ofie 
bonus  cjt. 

AAD  44m  'es      RND2051  $1 S 

^^Nathan  &  the  Zydeco 
Cha-Chas:  Steady  Rock 
Ou#en  Fda  iook  out'  Hefo's  a 
stron§,  traditiori-based  souri^ 
from  the  "zydeco  man  ot  ttie 
f  jtjfe."  As  one  the  most 
promising  artists  lo  emerge 
th^^  far  in  the  new  generation 
of  up-and-cofnit>g  zydeco  tal- 
ent. Nathan  maintains  and  &x* 
l»nds  the  r^  Uaditiofis  o4 
Qmdki  music. 

AAD  53m  B9       RND2032  S 1 3 


I    The  Nevit^Brol  hers: 
NevjltLzalkin  Volume  I 
The  iir^t  family  o(  New  Orleans 
music  will  make  you  tap,  sway, 
and  dance  to  a  unique  biend  of 
rock'n'roll,  R&B,  doo-wop. 
jazz,  tunk,  gospel,  and  Manjl 
Gfas  parade  mus^ic  includes 
■Fewof/*  Tctni  Like  II  Is/' 
and 0<*i»f*.  ( V<5rf. -a [SPT91 1  S{ 
also  availobfe.) 

AA0  43m'ae      SPT9tOSSl8 


COUNTRY/FOLK 


David  Schnaufar; 
Dutciiner  Plays  Deluxe 
David  Schnaufer  plays 
mountain  dulcimer  better 
ttian  anyone  alrve^  In  this 
ae^sofig  CD.  David  and 
top  Nashvitle  ptayens 
present  1 1  sparltling  new 
on-ginals  and  showcase 
fresh  arrangements  of 
classEC  American  songs. 

AAD 72m  B9  SFL3$t3 


"The  Shaw  Brotherfi: 
The  Shaw  brothers 
Colledlon 

This  collection  of  greaT  songs 
Tells  the  story  of  the  talented 
Ron  and  Rick  Shaw,  who  have 
been  performing  for  more  than 
26  years.  Individtjally  or  togeth- 
er. I  hey  have  perlormed  in  the 
Brandywiine  Singers,  ttw  Pozo 
Seco  $ing$fs,  afld  ttie  HiKside 
Singers .  who  reconfed  the  f a- 
moLis  Coca Cdii  tang,  "I'd 
Like  to  Teach  the  World  lo 
Sing,"  CD  Gijid&  BIB  J/A  '37 

ADD  &3m  'B6       FKE2041  $15 


m 

GBarry  A  Holly  Taflhianj 

Trust  ^n  Me 

T^ghl  all ractlve  duets, 

contemporary  music  at  its 

most  appealing — the 

t-ouvin  Bfolttefs  t>y  way  of 

Boddy  Hotty— ¥n3fn  Bany 

Ta^aan  ot  Ernmylou 

He:fi^'s  Hoi  Band  and  his^ 

wife  Holly 

AAD  34m  '8^       NRE5Q01  SIS 


1  White  MounlBin  Siingera: 
Bestl 

A  col  feci  Ion  of  26  of  the  very 
best  songs  by  one  of  the  coun- 
try's mosi  popular  folk  groups 
CO  R&vt@wBi^  Juty  'B& 

"KIngslon  Trto; 
Stereo  Concert  Plus 
All  the  excitement  and 

energy  of  the  onglnal  concert 
\&  captured  on  this  historic 
I9t56  reco^^ding. 
Whsl  CD^Bm  Spnng  'B? 

ADD  SSm  Se      ¥K£1^7  $  1 5 

C  Steve  Flott  and  Frlenda: 

Feel  the  Magic 

Steve  Fioii  and  Friends  lake 

you  on  a  magic  aJ  purney 


through  popular  music  from 
rock  to  folk^  c-a|un  to  classical 
and  beyond?  There's  some- 
thing for  everyone  on  th^  greai 
album 

ADO  50m  ^89       FKE2070  $15 


sent  Woody  Guthrie  at  his  best, 
bofh  writing  and  scnging.  In- 
dud<»s  'Vigilante  Man, " 
'Pretty  Boy  Boyd/^  "I  Aini 
Got  No  Home."  others. 
AAD  44Tn  BS      RND1O40  $15 

DRlckySkagga: 
FamHy  and  Friends 
Vou  know  Ricky  Skaggs  and 
hts  credentials  as  an  instru- 
menlalist.  vocalJST,  ar>d  inter- 
preter of  note  Thtsdisc, 
however,  is  somewhat  of  a  de- 
pa  rture  for  him  with  its  musical 
context  of  friends  and  family 
ralherihaj^  hired  studio  play- 
ers. CD  Review &m  Mw  '©7 

AAD  30m '86      RNDQ1 51  $15 


RELIGIOUS 


"■\i|i'J 


iZSylvie  and  Her  S  ttver  Dollar 
Band:  Warm  Like  a  Fire 
Sylvie  has  burst  onto  the 
recording  scene  as  one  of  the 
most  explosive  entertainers  lo 
come  along  In  years,  as  evi- 
denced on  "Touch,  Don't 
Look  "  Vet  she  can  lum  soft 
and  tender  an  $tich  compo$^ 
Eiprks  as  her  own  Tm  Corming 
HoiDe"  Make  way  for  Syhne* 

AAD  27m '69    GLV72709$15 

L1&ohby  Helms; 
This  Song's  for  You 
Indtided  on  this  disc  are  two  of 
Bol»tiy*s  gigantc  mili^ion  seih 
ers.  "Fraulein'^  and  "My  Spe- 
cial AngeJ, "  as  requested  by 
his  many  fans  alt  over  the 
world  Enjoy  the  pure  genius 
that  IS      .  Bobby  Helmsf 

AAD  29m 'B9    GL¥72708$15 


I 


flATf  A  SCRUOCS 


Hk 


TH^    WlilJ 


/^.-Tnq^ 


MOODT 


^*  ®.   t  .t    » 


^ 


LjTIte  Moody  8f  others: 
Ftiends 

Recorded  in  Prague ^  gone 
"gold"  In  Europe,  and  labeled 
'  Ihe  In^ernationaJ  Collabora* 
tion  ol  the  Year"  by  BtHiXia/ti. 
thiS  disc  features  Jm  Bra£>ec 
(Bastern  Europe's  first  rock 
and  roil  arttsil  on  piarKi  and 
John  Hartford  on  banjo. 

ADD  40m 'as    LAM1f)182$l5 

D Carlton  Moody  and  the 
fMoody  Brothers 
Featured  often  on  the  N&stivitfe 
Nefwofk.  this  family  group  has 
bu?tl  an  intemationat  (otk3Wing 
with  iheir  unique  btend  of  courv 
try.  tdik  and  rockabitly  music. 

ADD  44m  '87    L A  M 1 01 57  $  1 5 

DThe  Moody  Brothers: 
Cotton  Eyed  Joe 
"While  the  rest  of  it>e  con^ 
tenders  (lor  ttie  Gf^itmy)  have 
wtdespread  name  recognition, 
and  most  haive  m^of  label 
support,  these  North  Cajotina 
larhseEs  have  none  or  the 
above.  Therr  nomination  is  Ihe 
refreshing  result  of  only  one 
thing— talent!" 

AAD  36m  ^aS    LAM10116$15 

QBltly  Scott!  Bliry  Scott 
From  his  R&B  classics  with  Ihe 
Georgia  Prophets,  to  his  irvduc- 
tion  10  the  BMAHati  of  Fame, 
Billy  Scott  moves  on  with  his 
debut  album,  leatunng  the  hits 
"Uma  This  Njght    and  "Big 
Rear  Window." 

AADSStn'Sg    LAMlO20tS15 

nWoo4yGuthflet 
Dust  Bowl  Ballads 
The  DuBfBowl  Bsttads  repre- 


D Lester  Flait  *  Earl  Scruggs: 

Tha  Mercury  Sessions. 

Votuma  i 

This  disc  contains  half  of  the  28 

recordings  the  Foggy  Mountain 

Boys  made  for  Mercury 

Records  between  l94Band 

1 950,  These  are  newfy  dubbed 

copies  of  the  original  masters. 

The  driving,  exuberant  sound 

of  the  band's  formative  years 

cornes  through! 

CO  Review  tO/B  feb-*8B 

AAD  36m  a?  RNDia$15 

!  Cathy  Rnk:  When  the  Rain 
Comes  Down 

Cathy  Fink  just  gets  better  and 
better!  From  a  folk  and  acous- 
tic perfonnor^  she  lias  gor>e  on 
to  tiecoffi^  one  of  tfie  leading 
ugnts  in  quality  chiklren's  mu- 
sic in  ttus  country,  She  comfprt- 
atMy  traveis  through  such  dh 
verse  genres  as  rockabilly,  rap, 
calypso,  and  fotk  favorites. 

AAD  40m  'BB      RNDS01 3  $1 5 

r.  Yankee  Ingenuity^ 
HeatinUptheHall 
For  over  10  yevs,  Yarri^ee  tn- 
0anuFty  has  run  its  own  contra 
dances  m  New  Hampshire. 
drflwing  dancers  from  all  over 
New  England.  They  perform 
both  traditional  and  newly  writ- 
ten tunes  on  old  and  new  in* 
stryments 

AAD  42m  'BB        RND039  $1 5 


n  Smoky  Mountain  Hymns 
There's  no  place  more  peace- 
lul  and  refreshing  than  the 
Great  Smoky  litountairw,  and 
Eh»s  bes^sellir^  coMaetfon  of 
beautiful  fo^k  hymns  performed 
pn  auttienfic  instruments  takes 
you  there' 

APD30m  'B9     BRWSI37$12 

I   Quiet  Streams: 
MusJG  to  Restore  the  Soul 
Feel  tranquility  cascade 
around  you  as  you  rest  in  these 
quieii'y  powers  hymns  ot  faith 
tnctudes  "How  Rnn  a  Feundar 
tiCNfi."  "Thare  Is  a  Balm  jn 
Gllead,"  and  many  more 

AD  47m '89        BRWS2t4$12 

LBestde  Still  Waters 
Twenty^wo  gokten  hymns  of 
taith  featunng  Jon  Clarke  on 
panpipes.  accompani«ci  by  the 
Don  Marsh  Orchestra  Zamfir 
couldn  t  have  done  ii  betterf 

AAD  35m  ^85     ORW5033  $12 


Our  Hymns 
Wtiat  happens  wt^n  Amy 
Grant,  fluss  Tatf,  First  Call. 
Petra,  Michael  W  Smith.  Take 
6,  Qruce  Carroll  Phil  Keaggy, 
Wayne  Watson,  and  Kim 
Boycegat  togeitier  to  sing 
hymns?  A  powerlui,  moving 
colle^ion  reeuEis,  one  tha! 
carefully  presefvesihe  heart 
0 '  sacred  hymns  while  infusiing 
tnem  wrth  a  high-spi^led 
vitality, 

AAD  37m  89WflD910760  $15 


L  Ben  &  Jerrys  Newport 
Folk  FestivaU  BB  Live 
Thi$  fecordinig  tealures  the 
biggest  names  m  folk  music 
Richard  Thornpson,  Doc  Wat- 
son. Cheryl  Wheeler,  Queen 
Ida,  Taj  Mahal,  Moses  Rfiscoe. 
Bill  Morrissey,  Patty  Larkinn 
Tom  Paxton,  Shawn  Colvm. 
Holly  Near,  f^ashvitle  Blue- 
grass  Band.  Happy  &  Artie 
Traum,  and  Dr  John.  It  you 
missed  ttie  fesiivaL  or  even  if 
you  were  there,  don't  miss  thts 
disc!  CD Ravmw 8/a  Dec, '89 
AAD51m'fiS        ALC105$15 


[J]Fl»e  Talleys:  Typical  Day 
In  their  newest  rete^e  pro- 
duced by  Gary  McSpadden. 
(he  Talleys  smg  Christian 
songs  with  a  wide  range  ol 
accofr>paniments  including 
iela  Reck  on  banjo  and 
Mark  O'Connor  fKi  mandoitn 
and  fiddle. 
ADD  37m  'e9WHD97a630  $15 

.H/The  Znd  Chapter  of  Acts: 
With  Footnotes  in  the 
Volume  of  the  Book 
This  extended  length  CD  con- 
tains ttke  group's  entire  first  two 
landmark  alb  irms  Bomotuof 
the  spirituaJ  awakening  ol  the 
early  70s.  these  ^4  ohgtnai 
songs  uncover  some  of  ttie 
foundaiions  of  contemporary 
Christian  music, 
AAD  74m '&9   WRDie704$1B 

Spectrum: 
The  Colours  Sampler 
Specfnim  appropnalely  names 
Ehjs  rainbow  sampltr^  This  ar- 
ray of  Cotours  delights  you  with 
the  selected  piano,  gu Mar,  and 
keyi&oard  paoces  performed  by 
some  of  today's  most  respect- 
ed Christian  musicjans 

AA0  45m"a5   WflDt47ft3$15 

OflhnsTarf:  The  Way  Home 
Hues  Taff's  vocat  perform- 
ances and  unf  organ  abl9 
recordings  have  made  him  one 
of  the  best-setli'ng  male  artists 
in  contemporary  Christian 
mu&k:  His  trumpet-tike  voice 
emerges  as  if  from  black  and 
wttite  into  living  color  in  thcs  Up- 
beat new  disc  ot  outstaniding 
muSical  range  and  smollQfid  . 
depth 
AAD  4Bm  'B9WRDea8061  $1 5 


:   The  Praise  Band: 
Vou  Are  So  Faithful 
The  Praise  Band  shines  with 
contemporary  praise  and  wor- 
ship music  that  will  lift  hearts 
all  over  America  The  approach 
is  Simply,  personal  and  heart- 
fell  in  the  acou^ic  and  Sena- 
tive  ajrar^^emoftts  of  daaski 
songs  of  praiie, 

AAD  36m '89  WRD2AM7$15 

I  iMorfanCryar: 
Stand  Up  and  Shout 
Full  ol  the  pop/rock  my  sic  thai 
madeCryar  a  best-selling  de- 
but amst  m  1985,  this  CD  is  fla- 
voted  with  eoucties  of  today's 
popufar  pop/fotk  ins-lrurnenla- 
tton  and  Morgan's  smooth, 
pure  vocaJs  and  lyrics  His 
roots  in  rock  'n'  roll  give  him  a 
sound  that  is  rich  in  leKlure 
wiiti  plenty  of  soul 

AAD  37m  'as      WRD4fir£  $  1 5 

nSandi  Patti: 
The  Friendahip  Company 
Without  excepiton  the  most 
recognisable  name  in  today's 
Christian  music,  Sandi  Patti  is 
synonomous  wilh  hit  records  of 
1  he  highest  quality  Sandis 
love  for  kids  is  expressed  tiera 
in  an  altium  that  is  sure  to  be 
errtbrsi^il  l>y  the  young  and 
The  young  at  hear!  Fun!  Mov- 
ingl  ExcitingI 

AAD  38m  'fi9WRD90S9e0  $1 S 

f'^Harten  Rogers  &  Smtlty 
Price:  Hymns  In  Colour 
Here's  a  coltectvon  ol  some  ol 
the  tried  and  true  iradilional 
hymns  of  the  Church,  now  sen- 
Sttcvely  performed  on  piano  and 
electric  keyboards  as  only  ihis 
duo  can. 
AAD  43m 'e§   WRD269e7$15 


RECESS 

TIME  OUT!  VoLi  need  a  break 
from  musical  mediocrity — you 
need  RECESS\  These  srx,  wrid 
and  crazy  guys  from  Chicago 
writ  give  you  an  education  m 
creaEFve  energy  and  Christ^ 
centered  pop  musK  wifh 
cor>crete  messages  lor  today's 
teens 
AAP  4Bm  '89      WRD4372  $1 5 
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CALL  OR  FAX  US  FOR  MORE 
INFO  ON  OTHER  TITLES 


HARD  TO  FIND  CDS 


POP/ ROCK 


CLASSICAL 


r^ 


DKew  PotntQ  Coboosn: 
Promising  Traveler 
With  infEu<^)ces  ranging  froAi 
unbfimed  roc^  to  jazz.  fojk. 
funk  and  reggae,  NPC  offefs 
classic  Amorqcan  sound  nyiih  a 
vitaS  fv&w  groove  The  parly  ear 
is  at  111©  war  of  Ihe  rrain.  A!( 
aboard! 

mofUfmiDo  &&n  'm  rvkioi  t6  $15 

DJerryJertWalk&f] 
Uve  at  Gruen^  Hall 
On  a  cod  nighi  m  Oecemtser 
1986,  Jerry  J«H  gcA  somft 
friends  iog«1h<e^r  iat  a  conceri  ai 
Tovas'  oklest  dan>c«  hall  Thai 
(soticefl  In  ns  spontaneous  and 
9eny  jne  setting  is  now  avaii^ 
ableon  (hrsdi^c, 

AAD44m'a9    RYK101Z3S15 


if\  on  the  charts^  world-wide, 
and  nvabe  Peiuia  ClafK  a 
star  YCMj-re  sure  to 
mm«m.b&r  'Downiown.'* 
'[}CMl  Sleep  tnttie 
Subway.'  'I  Know  a  Ptaoe." 
and  others. 

AAO  4em  '86       GN  P2 1 70  $1 2 

riBIng  Crosby: 
Th^  Radio  Vears 
Bing  Crosby  ai  h)s  fela)ced 
best  on  ftis  radio  shows, 
featuring  gu^st  co-appaai- 
ances  by  Rosetnary  C*oor»ey, 
the  Andrews  Ssler?.  Gary 
Crosby,  CkKinee  BoswelL 
Helen  D'ConneJL  plua  Lauren 
Bacair  and  D»ck  Powell,  All  of 
these  aulhorized  archival 
recordings  are  denv^ed  Irom 
Uf.  Crosby's  private  lapa 
library, 

AADSOm  67      GNP90S1  S12 
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Bruce  Cockburn: 
Furltwf  Adventures  of 
Aooustic  guitar  wrth  an 
elaclnc  band  ptayirig  'The 
t-auglifw-  Song."  "Caji  i 
Go  With  Vou/'  'Outside  a 
Broken  Phone  Booth  Wrlh 
Money  in  My  Hand/'  "Rain- 
tair'andothkefs. 

AAO  43m  QB      £50801 8  $1 9 

■•i 

n  Petu  la  Clark '« 
Greateat  Nits 
Sixteen  ongmaf  hits  of  the 
'70s  m  memorabte  perfw- 
rnanoes  by  England's  isrOUani 
il  Many  ol  these  w^re 


GSurf  and  Drag  VoK  1 
It's  a  20-traek  wild  beacti  fvaot 
with  Gary  Usher,  the  Four 
SpeMs.  Oonna  Lof0n,  Jan  and 
Dean^  artd  more  You'll  dig  the 
'Rat  Fink'  rull;  color  cover  by  Ed 
■aig  Daddy'  Roth  and  lh<&  in- 
tense sound  quality  from  the 
original  masters,  on  released 
cuts,  and  more  first  time  Hue 
^weo        Fgad! 
CO  Review  readers— 7/7  3 

AAD46ni'eg    SUII11CKI3S1& 

G Bobby  Darin:  Ai  t-^r^  As 
PmSlngln' 

Subtitled  f^ar&  'n'DArin 
No.  f.|hJs22  1rackCD 
features  \\v^  Bobby  Darin 
performances  of  such 
dassics  as  "Mack  the 
Knife,"  *'You're  Nobody 
TiH  Somebody  Loves  You." 
and  "When,tho  Satnts  Go 
Marchm'  In  '^ 

AAD60^m'88  5TAl30t$15 


€ 


BACH 


4 


HMl  runr  hi  i:  nMiwH' 


..Ballet  Music  Vol.1 
Music  from  tne  oallei  stage 
^riclodtng  Borodin's 
Pokrvi^an  Dances  and  in  tfm 
St^^mt  Cf  C^fitr^  Asm , 
TchaiJiovsky's  t4utctscker 
Suits.  RoTTwo  and  Jutmi 
excerpts,  and  Chopin's 
Poionaise 

CDR&mw&mA\jq.m 
AAD  43m  '38         KEM203D  $6 


DBaeh:  Preludes  and  Fugues 
for  Orgafi,  Vol.  IV 
Anthony  Newman,  organ 
Features  Pr^txie  andF(jgu§ 
m  E  Minor '  'Cmhmirst. ' '  S. 
533arKJ  P^SAC^glta 
snd  Fugue  tn  C  Minor, 

CD  Review  %0f^OD&c:B7 
DDD42m'B6  NEW8Oa04$12 


rilefch  On! 

Midtwi  Slairs  plays  mardt 
tunes  on  the  hisloncal 
lO^OfOtvpeorQanal 
Long«ood  Garder^.  using 
(is  wide  range  of  slops  and 
ejftertsive  percussion  seclhon 
to  JulE  advantage  hcludes 
works  by  So  us  a,  Elgar, 
Coates.  Wagner ^  ProkoHev, 
Verdi,  Gjitmant,  fit  her?, 
Ka^p  in  step'  (Langwood  Gaf*' 
dens.  Vot.  f  [DTR  830S]  ^sd 
availatile.) 

DOD  S8m  '90      OTRddOl  $15 


NEW  AGE                           1 

C    R   Y   S   T   A    1 

« 

W   1    N    t!> 

wno  plavs  with  a  fluid, 
natural  grace  and  creates  a 
proloundty  relax  tr^  mood  The 

^f                      1 

beauty  of  the  mitsic  n  peflacity 
captuied  in  a  rich  ocousIh:  mt*- 
bhence  with  a  mintmum  of  €9- 
verb  and  a  majctmum  ol  intima- 
cy" 

—COR  Yearbook'^ 
CORBview9f9A,ijq.'Q2 
DOD  47m  '86      NEB5002  S 1 5 

mmm^  *  • :  N  E 


TMn^  at^i^ 


aW.A.  Mozart:  Worfcs 
This  disc  con  lei  n^  ^me 
ol  Mozart's  mosi  widely 
known  works,  including 
Sfmpt^n^  No  35C  'Haflner*  'J . 
Sermnade  in  G  Major  (A  Uttf& 
Nighl  Mvs^f,  Cose  fan 
Tutle,  AixiucUOn  from  the 
SeragBo,  afHJ  Maniage^Ft- 
giar9  overtures 

AAD  5mi  as         KEM2005  56 


LRound-Upr 

Favorite  Western  Themea 
CirKinnati  Pops.  Kurtzei: 
Frankie  Lame 

Themes  and  music  from  moyie 
and  TV  westerns.  ErKl^udes 
music  from  "Gunflghl  at  tbe 
OK  Corral/"  "Silverado/' 
"Bonanza/'  "Tbe  Rifleman/' 
and  others.  Don't  miss  Frankie 
Laine  singing  "  Rawhide/' 
Telarc's  Jamous   digital 
cows/' gunHghis.  etc.  Noie: 
Happy  fraiis  (Round-Up  2^ 
[TLC3G 1 91  ]  IS  also  available 
¥/haiCD?rOt\Q 

ODDaZm'S?    TLCS0T41S1S 

GThe  Classic  Euphonium 
Award-wirtmng  virtuoso  Jean- 
Pierre  Chevalier  demonstrates 
the  enormoijs  possibiii tide's  of 
tti<e  remarkable  brass  eupbdni- 
um  by  pcaying  i1  m  Handet's 
CofKierto  tn  F  JUunor,  Mozart's 
C^oncsft^  tn  BRai^KlSll  and 
Danii's  Conceno  in  F  Maior, 

DDD44m  89        ALB201  S15 

P  Beethoven;  Sonata  No.  14 
f"  Moonlight'"); 
Piano  Concerto  No<  1 
Radio  Symphonic  Orchestra, 
Anton  Nanut^  Dubravka  Tonv 
sic.  pcarra 

Beethoweo's  MoanOght  Sonats 
is  ooiip4ad  with  his  CohC«fta 
M?  IhrPiaflo. 

OOD  54^  '88       PLZ6500S  S  6 


TCryalalWIod: 
Innef  Tnvelef 

This  grogp  Cfieates  mid*  to  up- 
tempo "wodd  music'"  by  weav- 
tng  reggae,  jazz,  dassica^.  new 
age  and  rock  imo  a  sonic 
lapeftlry. 

AAD  4gm  89      HOC7024  $15 

D  Peter  Kater:  Anthem 
"Anih0m  shows  off  the  solo 
piano  work  of  Peter  Kater. 


LBiil  Qovgtaa:  Jewel  Lake 
This  IS  a  mainstream  new 

mm  electro-acousiic 

ifeufh  whiCfiinclud^ 

Bill's  melodic,  space-creating 

b^lads,  Irish  folk  dances, 

and  pieces  irtspired  by  iradl- 

CionaJ  English  church  music 

and  by  an  ancient  GaeliiC 

blessing. 

CD  Revfem^m.  Aug. '39 

AAD49ni'eS        HOS^J06S15 


ACCESSOBIES 


ranieed  agalnsi  failure  ctC  the 
ckjck  movement  for  a  period  o! 
one  year  trom  the  date  of  pur- 

DSC  $20 


1  'Unlventune: 
E?ieetillva  CO-Blnder  40 
Thh9  handsome,  high  quality 
padded  vinyl  binder  wiii  orga- 
nize 40  of  your  favors ee  CDs  in 
1  7/8'  space.  The  discs  are 
held  securely  in  Safety^sleeve' 
pages  atoog  with  their  book- 
ieis,  lour  ^Hscs  per  page^  An  in- 
dex page  fs  also  induded  to  k»g 
the  contents  ol  the  binder  Col- 
or m  charcoal.  (12  a/B*  X  1  T/B" 

UNV40E1 1  $32 

POIlCldck 

The  original  conipaci  DlaClock 
combiiies  hMech  styf  Irvg  wtth 
pfiidsion  quartz  accuracy 
while  adding  pnsmatic  brU- 
lance  to  arty  decor.  Here's 
proof  positive  tfiat  (he  compact 
disc's  time  has  arrived  '  War- 


1 

^ 

— ■ 

1 

i.j 

1 

m 

1 

1 

■ 

J 

L  CCMOr 

The  SiQttess  Solution 
The  COMO  IS  tiarKJmade  in 
Amefica  ai  solid  walnut  and 
stores  4C  discs  in  the  wtdth  of  a 
startifard  stereo  component. 
Theslottess  d&sign  makes  il 
easy  lo  store  doubles  or  add 
CDs  at  any  iocation  while  the 
padded  slide  prevents  discs 
from  Falling  over.  Units  af« 
nackable.  highly  space- 
efficient  and  proieci  diso  from 
di^t  fts  iow^fnction,  waterproof 
fintah  afiows  CDs  to  be  re- 
mmed  with  one  hand . 
Units  SohlSflparaiely  CD*4<»$35 
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ORDER 
FORM 


SEND  FORM  TO: 

ANTRIM.  NH  03440 

OR  CALL 

1-800-234-8458 

OR  FAX 

(603) 525-4423 

OR  USE  OUR  BULLETIN 
BOARD  SERVICE 
(603) 525-4438 

E  MAIL  [300  or  1200  baud,  fl  data 
bits,  no  panty.  one  stop  tutj 


NAME 


AODAESS 


Cmr  Of  TOWN 


STATE  or  COUNTRY 


ZIP  CODE 


CREDIT  CAI1D  NUMBER 

a 


D 

VISA 


D 

HC 


EXPIRATION  DATE 


SIGNATURE 


PHONE  NUUeER 


5M73 


aiy 

DlscNumiier 

Price 

Oty 

Oltc  Number 

Price 

d 

3 

Please  enter  a  One  Year  Subscrlptlor) 
tq  CD  Review  for  only  Si  437. 

SUBTOTAL 

$ 

SHIPPING  a  HANDUNG 

$3.00 

1  am  alreadv  a  subscribef  to 

NOTE:  POSTAL  CHARGES  FOR 
FORflON  ORDERS  AfiE  ACTUAL, 

CO  Review  but  pleaiie  renew 

W*    lEAIViPU  9ltJ  »U  U»W{  l^^fUt  1. 

TOTAL  ORDER 

S 
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ORDER  HOTLINE    (800)CDG0ILT    9am-8pmEST    (Mon-Fri) 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMID0IM^ 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  Tech- Da  fa'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baiuns,  Etc, 

12033  OTSEGO  STREET.  NGflTH  HOLLYWOOD,  CALIFORNIA  91607 


CIRCLE  4  OH  READER  SERVICE  CARD 


AMATEUR  RADIO  AND  COMPUTER  EQUIPMENT 


omm 


MiJte  J. 


nc. 


800-942-8873 


O  KENWOOD 

ICOM>a 


ASTRON 


ifconoept/ 


{aai»«*a,tio«i 


AND  MUCH  MORE. 


Call  for  your  Special  Price 


1057  Esai  2100  South 

Salt  Lake  City,  UT  84106 

801-467-8873 

CIRCLE  343  ON  READER  SERVICE  CARD 


ATV  CONVERTERS   •  HF  LINEAR  AMPLIFIERS 

HF  AMfftiPltM  mm  MO  TOUCH-*  PUIhLETINS        UNrVEHSAL  DlCiTifcL  HEOUENCT  REAOQpT 


OI$COVtn  THE  W0BI.0  Off 
FAST  SCAN     /9w    ^TEteviilOM 

TO  CM 


Cnrnpwii   Prftj.   LLt^riv   Mf   Amti^mtt  DaKtkci 


33  CM 


AN7ia  900W  ttU.74] 
AN 7*1  140W  tC3.;S. 
AN779i  34 W  •  •3.7« 
ANT7«H  ItWi  Vllft 
ARJ.1]  30DWI4D3.IHI 


£2 


H""PPP'PTTTff¥T 


Mi9.n 


iBi]   14E)W  i  St  I! 

CQ37A  IQOW  Il3fl  JB    HlAT  3PWK  MATERIAL 

CQia4  tOOW  I44t  15  * 

AMn  WOW  tit!  SJ    Me^.l  Q«  He. I  $mli(«.Sn]29(1.«}  „* I  3J-0& 

CHS- A  Cnpi»r  SfirHd»(«ji«j[l/4i I  11.00 


KCWh    IK  WATTl-SOMHi  Aipplifar 
POWf  It  SPUTTERl  m4  COMBINERS 


AMATEUR  TELEVISION  CfflJ¥i,i^TtRS 

ATV2  ijO-lM  AJ...' :  1 14  I&  iCfe 

ATVl  i}B-4|4  IC*ASi.iFrrl„ I  4S  Sfi  Kh    H*  Watt       PEP  3-P«t 

ATV4  Ml^ft^t  |4i*AS-F£Tl ^.f  f«>S  >tit    lB#a  W*4i  PEP  3-Pwt.^ 

13i«  WHt     PCP  4-Pw( 
AlfOlO  BQUtLCJ<  COMTRQL  >a*  ATV 
41 L P,^—.^...^ 1  »  i*  lot   IM  WATT 


IMETEHVH 


%ssm^. 


El^S 


XUJllJU. 


tH-P<lLt  LrBiEAII 


Ti  Wvft  M»i44  irtA. 


Availdbk  HI  kit  9f  w4ivi/l«4t«i 


HER47-1  IM<iH»ri 


Wt  ■■•o  •loch  H ftf i^ I* "- Fiitd  part* 

CHIP  CAPS-  KimM/ATC 

METAlCLAO  MICA  CAP$-Ui^ba/l«iKo 

HF  POWER  TIIAlr&lSTOiS 

Mlf4i-aftCU3T  Mil  EH  5 

SSL-^1  ll-IOaMil ^..-^1  uo 

SBL-li  U|-]MiiMt|^„,,„,_l   J-« 
Ml _, 


AHCOTRIMMIR 

VKZHi- 31/40  RF 
W-iH-fi-911  Fvr^lA 
MF  T 


AJd  ■  3.S0  f«#  ahtppfatg  uii  iMA^nf . 


Fur   4«lBilvri  infitrmaliiKn   ani   pric*!^  C«0  «F  WvMa  tur  SKI  frmm  Clltlq. 


.'^'  •'.I. 


'Ort^ 


^"^t. 


ICommunication 
■Concepts  Inc. 

SQi  MiflitDni  DHv*  *  Xcnu.  Oliio  4S3B&  *  rSl3l  « 2^-16(10 

FAK5i:j-*2t-aati 


CCI 


.,4^iei  t^tidrqu 


CIRCLE  99  OM  READER  SERVICE  CARD 


MOTOROLA  RADIUS 

For  the  discnm mating  amateur  involved  in 
commercial  communications  as  well.  Meet 
sigriificantly  tigiiter  commercial  specs! 
Up  to  40%  discount. 

3  year  warranty  by  Motorola,  an  added  year 
provided  by  Procomm. 
Mobiles/handhelds  and  accessories  to  meet 
your  amateur/commercial  needs 
simylianeoiisly. 

PROCOMM 

1946  Coventry  Ct. 

Thousand  Oaks,  CA  91 362 

Phone:  805-497-2397 


VISIT  US  AT  BOOTH  m,  DAYTON  HAIiVENTK)tl 


I 


,  please  send 
mation  on  your  line  of  amateur 
antennas  to: 


^FAME 


ADDRESS 


OTY 


swre 


I 
I 
I 
I 

I 


One  Newtronlcs  Place 

Mineral  Wells,  Texas  76067 

(Bt7)  325-1386 


I 
I 
I 
I 
I 

r 
I 

I 


CIRCLE  ^6^  ON  READER  SERVICE  CARD 


7$ AmatGUf  Radio  •  May.  1990    51 


AMNIW 


MICRODEC 


MODE 

PUSH  BUTTON 

Se^@clsCW,RTTY.  ASCII 


ALPHANUMERIC  5X7 DOT, 
S  SEGMENT  LED  DISPLAY 


SIGNAL  STRENGTH 
IND3CAT0H  LED 


POWER/ 

VOLUME 

CONTROL 


twsnAY 

TWTENSITY 
CONTROLS 


n 


BAT7FRY  CHARGE  LED 


HAhJDLING  $e  so 


MICRODECr*  converts  MORSE,  RTTY,  &  ASCII  to  ALPHANUMERIC  CHARACTERS 

***Lightweight.  rugged  construction  makes  the  MICFtOOEC  the  perfect  accessory  for  your 

portable  receiver,  (Measures  5,08"  x  5.24'*  x  1 ,5") 
•••Operates  with  9  VDC  adapter  or  any  mobile  power  source  Irom  9-1 5  VDC.  Up  to  8  hours 

operation  on  optional  rechargable  NiCad  batteries. 
•"With  the  RS-232  output  to  the  serial  port  of  your  computer  and  using  standard  communh 

cation  software  the  MICRODEC  will  display  the  decoded  information  on  your  terminal. 
•••The  built  in  osciHator  and  your  keyer  makes  the  MfCROOEC  the  perfect  learning  toot  for 

morse  code-  The  quality  of  your  sending  wiJi  tie  seen  directly  on  the  green  8  segment  LEO 

display.  (Red  or  yellow  also  available.) 

Comes  standard  with  the  RS~232,  Key  Oscillator  and  9  VDC  adapter. 
Rechargable  battery.  ,  .  ,  .$29.95        Red  or  Yellow  display $15. 

Discover  What  You've  Been  Missing! 
ORDER— (407)  773-8007— NOW 

Money  Ordats.  Certified,  and  Personal  Checks  Accepted 

SOMERSET  ELECTRONICS,  INC. 

1290  HWY  A1  A,  Satellite  Beach,  Florida  32937 


C4fiCLE  23  ON  READER  SERVICE  CARD 


PACKET  RADIO 

ALL  PURPOSE    TERMINALS 


I 


FQFl  PACKE  r  HADDO  WtO<  ¥QU  CAN 

APT-  »  m»  n«      ii  aO^WT'   wPifl  rvl 

rifteowtWi  MfiHH  Dw  Ctr-p-^v<t9  or 

men  a  butt  «i  mdi^^m. 


$75  each 


DUST COVERS 

BY  COVER  CRAFT- 


J^  i>prriitr4J  li  v 
)lrii!K'i;#rliiiiii|l, 


NEW  COLLINS  PARTS 

Why  Mlila  ior  a  cheap  copy  wtien  you  mf\  have  mi  ^ 


irmuji 


^=  LafQ*  B*l*clUjn  lx\  «toch  lor  moil  Ham  rtg».= 

P-}<e.  HI  fM   US4.  RV«.  SnU  mi.  iMBBOLtW.  IT.  ITS 

Ali  for  one  low  price 8J5  ea 


TOROID  CORES 


PF;cza,tjflBd  ltDH  iiOoci-      DHhidlClP^. 


lO^cti  (wm 


T5-G 

T12-G 

TZ5-fi 

TH-JT 

T»2 


as 


M 


.m 


TM4 

T50-ft 
TSO-17 

TSftJS 


W 
JO 


T«>52 

T[57-3 
T?OOJ 


iO 
3.00 


T3M-? 

T3oa» 


4 

e. 

t3 

n 


-m-TiCH-  MAGNET  WIRE 


<  MJWUAit,  efW>^  nM,  |n#i  1  vm^  ^  KMM&A.  KU&I.  32S-M,  7SA-4  -  t». 

7SS3|K>7tS'1.  3Z&^-tS7;     7!&^*A.  32S-1 . SOL- 1 -  Ofc      l«ffi-l.  SieTMlB 
aiECM^  ^:     SlE^I.  S2S-1  '^y    SZV-a.  TSA^  -t«5,  1Ht|^-3dfi  (Dpemncmih- C20 
eS1S-1  -J1«S:  i3iA'1{bdari!!or)-|24i         Pholp  copivi:  Hp'SaO.  KWM^SaCh^mcih 
*l  75.    fl^(u|.  1 J^  1 M  Of  51  M^l  f  -II  Mi      PM-E  -15.  HP- 1 ,  SKE-Z'  -  SM;      R-3MA. 
$SG-1  -t7S.       33V'1,2  or  3  -  CSd;       51J^?,3  of  4  -|»;      «S-1,'  75A-t  or  3  -|49 
3BflB-4  Wii.  aSiC'l  -rS;  '  #71iA-1  -^tSfi:     7iBFr-1  -1140 

«  Plfeil  5-bn4  Vm  PHlg  ttS^^evikfrwf  4180  ihuA  puv!  ia>SO    S  ,bmea  |?«4y  9 
ZJ«tKVl«fr^)K<»!hn4Lj^iaKW4iSlfl  1^    irwusatcA 
-^ — *4^Nk  ilS-t    tat^lH-   its  33     JlfF-l  («iiM 

-  F AH£L  vere  qs  rnrwj  ^  tmm  trnttn  bsv    your  choupe  ibs 

"7SA-«   -  52$  9H1-H  <  4SSJC0  ■  fi  Khtr  $47^    er      S?g  ;»1$4-0D  ■  45^^  *  |g7| 

1IM70-J  Qrt.tit1  -AC"  *ftd  twvld^  Ifir  rela<Y  iwiteK   ippik  on  KWM-?  £  355-      f  1 S 
PoEi'  aro^MMOO  |;KWW-2.'D25  mie  oaln]^i?9.  371^.2151  00  [n^-Z  AFW>taa 
](WM.3JbQ   \9  HF^TM  Convuri-lon  Kilt.        Inn^Liditt  A^  Lowpais  RIIbt. 
Oseillasif lOvan,  'MCr  ROM    \  "HF.3l(r  E^itbltffi,  plwi  ini.Vu«»n4.      JiM 
SM^Sidc  Drill  Uka  V^\         MM  ?KI  %^ibil«  Uk«  tXk      AC-ZtS  HHds«t     I  4« 

a?tml  tOur^MCwrr  gw  wmb-.  su-^  7U-4  »s.i,  t$s-v  Tss-a.  TiSS-si 


NEW  TU&E  SPECIALS: 

3'50CZ   EMfcCl  St  45        [PENTA  }  |1d$ 

3-ICKMIiZ  (£«*Q  .^^^^.-«- $750 

3CX2500A3  ^  S1€1  i^mci...,%'7m 

3CX25O0F3  iCiMAci  ,..^     $995 

3CX10,0OGA3  iciMAC^  $1500 

4-40DA  lEi+^cj  $169     (PtMrA  J  $169 
4CX1Q00A  ^FTNTA  I 

572  B  LCETT04I    $    §9 

811 A  (PCMTA^  115    (HOREl  l££| 

61  *5B  ?  PtJfT*  )  $1 5    [WTH  PAlflf 

PL172  ^  a2d5A  tMAC  ( ..^ 


fPENTA  ) 


$499 
$  69 
I  22 
$  38 
I39S 


KWM-aA  TUBE  Krr 

Ofi-  &:dN!  w  P }  p.,_^  $145^00 

32S-  TUBE  KIT 

m>  5l4tB  M  f  ]   ,.,„„  $125-00 

75S-  TUBE  KIT  ..  $  95.00 
4CX2S0B  4P£KTA  ) ..  $  gS.OO 
4CX300A  iFENfA  }  ...  $145.00 
6J86A,6KV€A.6KMG  $1S.50 
6LQe.  6KD6.  GJSeC  $16.50 
6L86.  €Mi6.  13JB&  $17.50 
12eY7A  $10.50 


I 


15KV  •  220C 


Cv    *!flff 


nj  Awe  ja? 

t4  AWG    ^^ 


1G  AWG 

19  AWG 


5fl  AWQ    P-7/ 


iflr 

il5/ 


tICGf    r  ^iW 


T 


[1W 


*\m 


?g  AWB    ,0m^     031^  ,3^     Otfi^ 


/I/5  JOSES  STREET  r^atH^  pnaav^nv 

CATALOG  t  dir.  iDCTL    Frw  t*|II|  *>ri|ir  rr  SCK]!  SJ  >]•  «rli  tlJ  UK} 


C^doL  t^.  diidi,  ODD.  *■•  trxtft* 


SURPLUS  SALES  OF  NEBRASKA 

WHEHE  THE  HARD  TO  FSf^D  PAfJTS  ARE  FOUND   ANQ  OW  HAf^D 


52     73  Amateur  Radio  •  May,  1990 


CmCLE  11  ON  REAQER  SERVJCi  CARD 


™    AMIGA  cornmodore  ^" 
C*  CHIPS— PARTS-UPGRADES    C* 


€SaT 
6S1D 

PIA  . 


$92  95 


NEW  IMBAMGA  FATTEN  A(»LfS 
Mfchip  puliQr  IPA  Wnj^  to  min 


C64  REPAID  ABU  HVIdHnT 


Al901£10tt$  -  110  9& 

aJKlWNISq  M9  95 

a3€4|PAgLA)  $49  95 

aS^O-Al  *1T.9& 

1.3KiCKSTARTR0J^  $27.95 

63030^33    ..  $129.50 

isen  4^100  $1030 

esaisne  $10500 
jAK)  Ail  UPGAAOE  icygnist 

A^I^I^yPGRADE  td$SO 


Commodore  DIagnosticlao  6    (REf,u>f6) 

Slrv«iy«u>^Cir«»QnRCPA»S|tDOtlVMriMt    tf^  ^^  95 
tr^  ^WTpOy  \ocjBltf\i  fBuKy  iCChiDtst  on  M       ^  |^% 
COMMODOl?!  COmpuJtff?  ^nd  1 54  J  dri^tf.  CI 

OiffefenrsHctioniooritBir  "croisroferflneini"       ^^        WbJfaid 
ot  cihips3ndi  "blfirh  l,i!^iHi1  '"  (AsQMBitistic  la  induied  but  '^  "^ ' 

rmt  rreeded  |  Ov«n  1 4.0OO '  'DWAGWOSTlCil AftiS' '  sold  worldmcHi       See 
fintai^ic  Ml  p4|t  rviniiw  in  M^ch  flS  "Compulef  S^Kioper  M#p^ir^e  ' 

(JlSTtHn'MMA^OIASNOSfiaJUIIMiafT    $10>95| 


T^e 


Send  for  otir  FREE  catalog. 


GRAPEVINE 
GROUP 

Inc. 


35  CHARLOTTE  DRIVE 
WESLEir  HILLS.  N.V.  10t77 


FAX914i&4'ee9e    914-354-4448 

Dealer  Prices  available. 
Prices  subject  to  change. 


B0C^292  7445 

OUR  9TH 
VEAR 


CIRCLE  39(^  ON  READER  SERVICE  CARD 


V800-KILL  TVI 

I  >  :  i-floe-^i^-^sa.i  <  f  < 

THE   NIJKtBEJI    TO  CALL  FX>«    THE   VERY  REST 
TVL.JtFL.  JTLTEJtS       CTHE   ONES   THAT  «'OEK  > 

J3  SMILE,      VOU  ■  RE  NOT  ON  TV 


Tf»-12  KW-t 

TIM  r*i«IOu4  BH  C'K&1«-TV  rill»r.., 
ThA  TP-12  *f ractiv*  pfK»n«  filliar 
TH*  iCM-1   «m:   llrM   fllt«r 


•?4;9^ 
4J,9^ 


I 


FOR   TECHNICAL  OlSCirsSION  Oil   ENGINEERING 
HELP   CALL    (51S-&S6-3«3&}  rttOM  J0AM  TO  3PM 

"EVERY   ITEM    SOLTi   WITH    SATISFACTION 
OH     MONEY-BACK    GUARANTEE" 


SEND    CHECK 
I  SAY     COO 


TCE  LJKBS 

'SmB  SUN    RiDCE 
SAN  ANTONItl  TX,  /82-lf 


N<5  CHEDrr 
CARDS 
PLEASE 

I 


CIRCLE  fl7  ON  READER  SERVICE  CARD 


FREE 


IBM '  PC 

SOrrWARE  CATALOG 


■  For  Hams,  Electrical  Eri- 
ginctrs  and  Fmkky  PC 

■  Hundreds  (Tf  pragrams 
it^&i  to  IDS  "5  rig Ul  sUm- 
dards. 

•  IDS's  president  is  a  HAM  and  hafd  to  pleajie.  Only 
30%  of  the  pnignims  submincd  for  testing  mak^  it  to 
the  catalog. 
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CW  CODE  PRACTICE  '  CONTEST  LOG  *  accumw 
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INTERCON  DatA  Systems 
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Nymber  1$  on  your  Feed  back  card 


Biif  Brown  WB8ELK 
%  73  Magazine 
Foresi  Rd. 
Hancock  NH  03449 

The  Video  Generation 

There  has  beer?  a  lot  of  discussion 
faieiy  about  ways  to  entice  young 
people  into  ham  radio.  With  all  of  the 
electronic  distfactions  Bvmiahie  these 
days,  which  do  you  think  the  typical 
teenager  will  choose:  1)  Playing  the 
latest  video  9an>e  on  their  Whizbang 
2000  computer  or  2)  Working  GW  on 
Ihe  novice  bands?  Tough  choice,  but  i 
imaging  the  computer  will  probibty  wm 
out?  We  rnay  have  lost  many  potential 
new  hams  now  that  affordable  home 
compmers  have  found  their  way  into 
nrosl  households, 

If  only  we  could  enhance  the  use 
of  computers  through  ham  radio! 
Woiildn'T  It  be  great  if  there  were  a  way 
to  actually  show  your  friends  your  lat^ 
est  computer  program  d^ractty  on  their 
TV  sets?  Amateur  Television  (ATV)  just 
ruight  be  the  answer!  With  a  i^am  radio 
license  you  can  legally  set  up  your  own 
TV  station  and  show  off  your  latest 
oomputer  wizardry! 

How  many  of  you  have  had  trouble 
getting  a  rvew  program  to  run  or  need- 
ed help  figuring  out  your  new  compute 
er?  It's  lough  explaining  the  fine  points 
of  a  program  on  the  2  meter  rig  or  over 
the  phone.  If  one  of  our  local  ATV 
group  rn embers  needs  an  answer,  he 
fusl  pops  the  computer  screen  on  the 
air  and  gets  tmmediata  feedback. 
We've  spent  hours  demonstrating  our 
latest  graphics  and  quickly  learning  the 
fine  points  of  each  new  software  acqui- 
sition. 

H  new  ham  clubs  can  be  siarted  in 
schools  {maybe  as  pari  of  a  computer 
club),  it  wouidn'l  take  a  lot  to  include  an 
ATV  station,  If  local  ATV  activity  exists, 
you  may  only  need  a  UHF  antenna,  a 
downconverter  and  a  TV  set  to  start 


Ham  Television 

watching  it.  Most  shoots  have  an  au- 
dio-visual department  who  might  loan 
a  schoof  ham  club  the  necessary  video 
camera,  VCR  and  TV  lo  start  putting 
together  a  transmit  station. 

ShiittleVision 

Many  ATV  repeaters  and  individual 
ATV  stations  retransmit  tive  video  from 
the  space  shuitle  during  each  mission. 
This  can  be  legally  relayed  from  the 
NASA  Select  satellite  feed  received  by 
any  home  satellite  dish.  This  feed  is  on 
SATCOM  F'2,  channel  13  and  shows 
mission  activitfees  from  various  NASA 
centers,  as  weH  as  aJI  video  downtinks 
from  the  shuttle. 

One  of  the  goals  of  the  upcoming 
Shuttle  Amateur  Radio  Experiments 
(SAREX)  wilt  be  to  involve  as  many 
schools  as  possible.  Over  4000 
schools  can  tie  into  a  special  MASA 
ptiofie  lin&  computer  BBS  to  list  out 
missions  actlvilies  during  each  flight. 
Also,  audi^o  communications  between 
the  astronauts  and  mission  control  can 
be  linked  via  2  meters  into  many  of 
these  schools.  The  ultimate  goal  would 
be  to  actuatly  relay  Ihe  sateliUe  vtdeo 
feed  direcity  to  the  classrooms  via 
ATV. 

Spread  Ihe  Word 

A  list  Of  AT  Vers  and  ATV  repeaters 
who  relay  shuttle  video  is  bemg  com^ 
piled  so  that  interested  schools  can 
tune  in  Here's  your  chance  to  help  put 
shuttle  video  tnto  the  classroom.  If  you 
or  your  ATV  group  relays  "ShuttleVt- 
sion/'  please  tel  us  know  the  location 
and  callsign  of  the  ATV  transmitter  or 
repeater,  output  frequency,  antenna 
polarity,  and  a  local  contact  address  or 
phone  number.  Send  xHb  information 
to  Tom  0*Hara  W&ORG,  2522  Paxson 
Lane,  Arcadia.  CA  91007-8537,  so  that 
It  can  be  included  in  a  SAREX  informa- 
tion package  being  sent  to  schools. 

Amateur  radio  wiil  be  carried  into 


figure  T.   'ShunieVt&on*'  vta  the  Daytona  Beach  ATV  repeater. 


space  by  the  shuttle  on  two  missions 
this  year.  On  f^ay  3th.  Ron  Parlse 
WA4S1R  will  operate  a  packet  TNG  on 
2  meters  with  a  ROBOT  QSO  capabili- 
iy  aboard  STS-35.  Also,  voice  contacts 
wilt  be  attempted  with  schools  around 
the  world. 

Of  particular  interest  to  the  ATV 
community  will  be  the  STS-37  mission 
scheduled  for  November  1st,  Lt.  Col- 
Ken  Cameron  KB5AWP  will  be  looking 
for  two* way  SSTV.  packet,  and  voice 
QSOson  2  meters.  Fn  addition,  select^ 
ed  ATV  uplink  stations  will  attempt  the 
first  live  vtdeo  transmissions  to  the 
shuttle  Due  lo  bandwtdth  restrictions 
for  space  communications  on  the 
70cm  band,  a  special  temporary  autho- 
rization (STA)  from  the  FCC  is  re- 
quired. Only  a  limited  number  of  ATV 
uplink  stations  wHI  be  approved  for  this 
event.  These  stations  will  be  located  at 
rad^o  clubs  at  the  various  NASA  space 
centers  as  well  as  at  Motorola.  Motoro- 
la  supplied  the  2  meter  HT  and  the 
special  dual -band  antenna  whfch  will 
be  mounted  in  the  pilot's  or  co-pilot's 
window  of  the  shuttle. 

The  goal  of  this  part  of  the  SAREX 
experiment  rs  to  send  special  video 
presentations  up  to  the  astronauts.  VIP 
messages,  greetings  from  the  astro- 


nauts' wiveSi  and  educationaJ  mes- 
sages, will  be  uplinked.  Although 
OSOs  with  the  general  ATV  community 
will  not  be  made,  you  can  participate 
with  this  effort  by  helping  to  distribute 
the  satellite  TV  downlink.  The  NASA 
select  satelUle  feed  will  be  providing  a 
good  deal  of  coverage  of  the  amateur 
radio  activities  during  both  missions 
and  will  be  highlighting  the  ATV  uplink 
transmi&5ion<  from  the  Johnson  mis- 
sion control  center  in  Houston,  tf  this 
experiment  proves  to  be  successful, 
we  can  expect  future  SAREX  missions 
to  carry  ATV  receive  and  transmit 
equipment  tor  two-way  OSOs  with 
ATVers  worldwide. 

WEBER5AT  Update 

Digitized  pictures  from  the  onboard 
color  CCD  TV  camera  have  been  sent 
down  from  Ihe  orbiting  WEBERSAT. 
The  piety fe  is  relayed  via  packet  data 
on  437. 100  MHz  and  it  takes  two  pass- 
es to  retrieve  all  of  the  information.  Cur- 
rently they  are  sending  down  one  new 
picture  each  day.  Since  the  satellite  ts 
spinning  and  the  field  of  view  of  the 
camera  ts  20  degrees,  many  of  the  ini- 
tial pictures  will  be  of  open  space  until 
the  spacecraft  orientation  with  respect 
to  the  Earth  can  be  predicted. 


BALL 


Kflnsfls/mssouRi 


F  y  L,  e  2.  Computer  screens  trarysmitled  from  the  baiioon. 
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SURVIVES  100,000  FT  FALL 

KPA5  1  WATT  ATV  XMTR  ON  434  MHZ  WORKED 
PERFECTLY  IN  WB8ELK  UVE  CAMERA  BALLOON 
THROUGH  100,000  FT  AND  BACK  TO  CONTINUE 
RUNNING  EVEN  AFTER  FREE  FALL  IMPACT  IN  THE 
MQJAVE  DESERT!  VIDEO  SEEN  FOR  300  MILES, 


KP A5-E  board  $1 69 

Shouldn*!  your  ATV  transmittar  be  as  reliable?  Weather 
you  want  to  put  one  in  a  balloon,  R/C  modeL  Robot,  use 
as  portable  ATV  xmtr,  or  get  one  in  our  ready  lo  go 

TX70-1  for  the  shack,  with  P.C.  Electronics  you  seethe 
best!  Companion  receiving  downcon verier  board  TVC- 
2G  $49,  or  ready  to  go  in  a  cabinet  -  TVC-4G  $89, 


TX70-1 
XMTR 

$259 


TVC-4G 
RECV 
CONV, 
$89 

THE  ATV  TWINS 

Hama,  Call  or  Writ©  for  our  latest  catalog  of  ATV  gear! 

Transmitters  soJd  only  loTech  or  higher  licensed  amateurs 
vahfied  in  latest  Callbook  or  copy  of  new  license.  SfB9 


(818)  447-4S65  m-f  Bam-5:30pm  pst, 

P.C-  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa.  MasterCard 

Tom  [W60RG) 
Maryann  (WBGYSS) 


HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

A  PICTURE  IS  WORTH  100  WPM/CW! 

ANY  LICENSE  CLASS  HAM  CAN  COMMUNICATE  USING  LIVE  TV 
ON  THE  UHF  AND  UP  FREQUENCIES.  TRANSMIT  ANY  VIDEO 
SOURCE.  COMPUTER, 
PACKET.  RTTY,  VIDEO 

TAPE,   LIVE  CAMERA,      ■  -T^^^  AMATEUR 

NASA   SATELLITE      I  I  At^  M         TELE\1SI0N 
FEEDS.  HAM  MEETINGS.      |  J^    pi         QL,\KTERLV 
PUBUC  SERVICE  ACTIVI- 
TIES. WEATHER,  ETC. 

READ  AND  LEARN 
ABOUT  HAM  TV  ACTIVI- 
TV,  PROJECTS.  PUBUC 
SERVICE  AND  VIDEO 
COMMUNICATIONS  IN 
EACH  ISSUE  OF  AMA- 
TEUR  TELEVISION 
QUARTERLY.  DEVOTED 
ENTIRELY  TO  HAM  TV. 

SUBSCRIPTIONS:  SIS  US.  S20  CANADA 
$25  ELSEWHERE.  SAMPLE  $4 

ATVq 

AMATEUR  TELEVISION  QUARTERLY 
154S  LEE  ST.  SUITE  73.  DES  PLAtNES,  11 60018 

708-298-2269 


Figure  3. 393-miie  range  from  Kansas  City. 
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However,  at  thrs,  wriltiig  a  few  pkc- 
tuf e^  of  the  Earth  have  been  success- 
fully  received  by  the  command  siatHSn 
at  Webef  State  College.  A  prcgram 
called  WEBERWARE  1.0  should  be 
currently  available  1Q  decode  the  raw 
packet  data  trans  missions.  You  will 
tm&i  an  IBM  PC  wilh  at  Seast  an  EGA 
display.  TTiis  program  is  available  from 
AMSAT,  PO  Box  27,  Washington,  0,C. 
20044. 

The  ATV  uplink  experiment  on  1265 
MHz  wiEl  be  attempted  this  spnng  and 
summef.  Here's  ymir  chance  to  have 
your  ATV  signal  seen  by  hams  all  over 
the  wortcfl  If  you  t>3ve  at  least  IB  watts 
on  1265  MHz  and  an  Az/B  mounted 
antenna,  please  send  your  address 
and  phone  number  to  me  at  the  above 
address,  so  Ihat  we  may  coordinate 
uphnk  contacts. 

Kansas  Batloon 

Mike  Bcgard  KDQFW  siarted  oyl  the 
year  with  an  exciting  ATV  balloon  flight 
from  the  Kansas  City  area  on  February 
10th.  Mike  put  together  a  3  watt  ATV 
transmitter  on  439,25  MHz  with  a  P.C. 
80  mW  exciter  into  a  Motorola  MHW- 
710  power  bnck.  Th^s  system  was  run 
at  atioul  halt  the  power  output  in  order 
to  conserve  battery  life  of  the  lithium 
cells.  The  video  source  consisted  of  4 
computer  screens  with  a  VDG-1  video 
tp  displaying  QSL  information  and  pic- 
lufes  of  Kan&as  <^mpleie  with  a  farm 
scene. 

Also  included  was  a  50  mW,  2  meter 
transmitter  on  144.34  MHz  with  a  voice 
IDer  made  by  Carl  Lysier  WA4ADG. 
Outside  temperature  was  determined 
by  the  length  of  time  between  voice  IDs 
through  use  of  a  thermistor  senior 
(gets  down  lo  -68  degrees  at  the 
higher  altitudes!)  and  mtemal  tempera* 
ture  was  determined  via  the  video 
screen  taming.  This  was  packaged  in 
styrofoam,  complete  with  arj  omnidi- 
rectional Big  Wheel  ATV  antenna 
(W50Ai_  design)  and  a  2  meter,  quar- 
ter-wave whip. 

Mother  nature  decided  lo  make 


things  difficult  and  hit  Mike  with  20  knot 
gusts  of  wind  during  the  hair-raistr^ 
launch.  At  times,  the  5-foot  weather 
baHoon  was  stretched  out  20  feet,  look- 
ing like  a  large  cigarf  Liftoff  occurred  at 
1S22  UTC  from  just  west  of  Lawrence, 
Kansas 

Even  if  you're  tieyond  the  coverage 
of  one  of  these  flights,  ift's  great  fun  to 
listen  in  on  the  excite  merrt  of  !he  40 
meter  balloon  net-  Bill  WI&2MR  kept  us 
informed  of  the  balloon's  flight  pro- 
gress. It  sounded  just  like  a  space 
launch  with  the  reception  reports  com- 
ing m  from  increasing  distances.  At  the 
maximum  altitude  of  95,000  feet,  the 
ATV  signal  was  received  in  over  seven 
states.  The  furthest  reception  was  by  a 
group  from  Denver  who  ventured  out  to 
the  ''highest"  point  In  Kansas,  From 
thetr  vantage  point  or>  Mt  Sunflower, 
near  the  Kansas/Colorado  border. 
weOAL.  MeP  and  WBiTUB  were  re- 
warded  with  a  nearly  snow-free  color 
picture  at  a  393- mile  range! 

Balloon  packages  tend  to  land  in 
strange  and  ''peculiar'*  locations.  Sure 
enough,  the  payload  parachuted  down 
Into  the  top  ol  a  60-foat  tree  just  south 
of  Peculiar,  Missouri*  Thirteen  chase 
vehicle  converged  on  the  scene  in  a 
matter  ol  minutes.  Paul  W9DUU  was 
close  enough  to  actually  see  the 
parachuting  package  as  it  drifted  down 
towards  its  landing  site.  After  sawing 
cfown  part  ot  the  tree  with  a  chainsaw 
and  shootmg  at  the  string  a  dozen 
limes  with  a  shotgun,  Mike  was  finally 
able  to  loop  a  line  around  the  pacicage 
10  pull  it  down  for  a  soft  landing. 

These  daiioon  ever^ts  are  a  great 
way  to  get  your  whole  group  involved, 
and  certainly  seems  to  stir  up  more 
interest  in  ATV  wherevef  they  occur. 
Several  ATV  and  packet  balkx>ns  are 
planned  this  spring  ar>d  summer. 
Watch  your  locai  packet  BBS  for  infor- 
mation. Also*  listen  in  to  the  ATV  net  on 
3.871  MHz  every  Tuesday  r^ight  at  B 
PM  for  updates  on  balioon  flights.  WE- 
BERSAT  and  fniding  local  ATV  activity. 
Slay  timed, . 
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aaama  ^rt  W  w  b  a  E  L  KA 


VIDEO  l.D,  BOARD 


•Custom  Graphics  with  your  Call  Sign 
*4  Screens  (2  Hi-res/2  color  bar) 
•12  VDC  Operation 
'Instant  Video  ID 
■Video  Relay  for  switching  in  Live 
Camera  Video 

*Built-in  Automatic  Sequencer-Timer 
(steps  through  ail  four  screens) 

VDO-l  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  ofavmiable  graphics 

ELKTRONICS 

1 2536  T,R,  77  •  Findlay,  OH  45840 
(419)422-8206 

EUCTItOKICS 


'^  -* 


WEfiSK 


15S36TA77 


EABLWH'WBitLK 


KAQHLV 


CIACLE  e  OrCl^CADEli  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kfts,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2. 


CBC  INTERHATIONAL 

tOU  rRANKUtN'K6NH  -  Owner 
P  O  BOX  315O0X.  PHOENIX,  AZ  8SCwe 


DiQioeater  Solan 


Power  System 

ll^yt^r  Warraniy 

DOE.aPLatlHilJillh'Tatei 
moJutci-  prtffiile  iuh^U  pow-i 

bofti^  dtfipeiferu  ^  bfillctia 


Ofikr  Solar  Power  S*  *Min  1 
Pfcct  S5,*5  ppJ  USA. 

Orefgf  Hof/;fTg.  800-926-7373 


£2uii  tod  ofics^' len^  STi' 

S^lit  Infoptck  S2.Q0 


CIRCLE  236  ON  HEADER  SERVJCE  CARD 


M 


7fax/t 


CEHTIIO  DE  VEHTiSr 

SoJM  AutfiDnied  C«nier 

aesu 

lam  ntuMDUL  ai  iuM»wcaiHHiiriCHin 

NF     niF     OMF 
DISTHIBUIDDRES  AUTORIZADOS  DE: 

Yawn    fttiTpn    Hi^^    Sionais    larsan    Comed  StB-ie'ns   CusfKnK 
WOUSTliAL  Cani£BC1AL  Pni«JLO0.  RADlMFtClOII 

P-:...        ■    ■■   •: 

FUtANIUQEFAB44lCAr 


HUXH.  INC. 

707W#fl|PpconBlvd 

Fw^si2}ss2  i«se 


7111301  CWIflfnGAaiHfES 

Av.  ■Hat  Btraq  im  &  1 44-  A 
Cot,  BrugAmbiliQs,  Pu^bLa.PuiJ.  Mexico 
Tats:  1^2 J  44S 1 93/4591  Bd    459301 
Fai  (22)445(31 


SUPER  PERFORMANCE  BATTERIES 


UPDATED  SUPER  ICOM 


fCOM  BP  ?S.  132  volts. 
1200ma  tfjple  the  capacrty  of  !he 
Icom  BP-7-  5w  oulpLil. 
SUPER  ICOM  BF-8S.  96  volts. 
1200ma,  50'^  more  capacity  than 
the  Icom  BP-B 

Solh  are  raptd  tjase  charge  onFy.  or 
Slide  in  wall  charger  4  ir>ches  high. 
BP^TS  Of  BP-eS  S65  00 

SUPER  KENWOOD        Exact  replacement  FN8-2  Nfcad  pack 
SUPEfl  KENWOOD  PB2SS/Pfl-26S. 84    for  Yaesu  FT4mR/207R/20BR^70eR 


volts.  900ma,  doiibte  the  capactly 
of  the  PB-25/P8-26  lor  the  2500/ 
26O0/3S0O/36O0.  Charge  wrth  attier 
J  he  standard}  wail  charger  or  dfop 
m  charger  3  inches  h^gh  $65,00- 


S22  50 

SPEAKER/n/IICS 

fcom  m'%  $35.00 

Ywu  MH12A2e  S3  LOO 


SUPER  YAESU 

SUPER  YAISU   FN8-4Sa    U  voUs. 
lOOOma.  double  the  capacity  of  the 
Yaesu  FNB-4.  5  watt  output.  Rapid 
charge  only  S71.00 
SUPER  YAESU    FNB-SS.  9.6  volts. 
I200fna.  triple  the  capacity  of  the 
Yaem   FNW.   3  5  watt   output 
Rapid  or  wall  charge  S6&.00 
Both  are  perfect  for  the  03,  09  and 
727  series  radios  and  are  4  inches 
high. 

InsBrts  for* 

KenwoGd  P&^25.  2511.  26  S2S.00 

imm  BP  3  S)a95 

Itsam  BP  5  f5CIQina|  12495 

imm  BP-7  (SOOmal  129  50 

Icom  ep-a  m.m 


Full  tine  for  Yaesu  4117811/470.  FNB-10/ 11/12/14  awailatife. 
Add  $4.00  shippings  handling  lor  firs i  pack  CT  testdents  add  W'x.  tax 

CornpleTe  line  of  NICAD  packs  for  Icom.  Kenwood.  Yaesu.  Tempo,  Sanlec.  Azden.  Cordless  Telephones. 

Akaiine  Nc^lSGell-Cetls  All  NICAD  packs  include  1  year  guarantee  Coinmerctal  Radio  Packs  avaJta&le 

Fof  all  your  battery  needs,  write  or  call  lod^  for  a  complete  catalog.  Oeater  inqiiiiies  invited 

MADE  BY  HAMS  FOR  HAMS 


SEE  US  AT  DAYTON 

mpQUPwm  inc. 


149  Paimflr  Road  *  Southbury.  CT  06488 
(800)  634-S132  In  CT  |203)  Z64-39B5  FAX:  [203)  262  6943 


BOOTH  ff  357 


HO 


ClltCLE  6a  ON  REAOf  R  SERVJCE  CARD 


SAY  YOU  SAW  IT  IN  73 
AND  GET  A '5  REBATE 

ASK  AZIMUTH  FOR  D£TAILJ|| 


\mfi^mil0f- 


Jli^ljIpSM 


Model  AffiS'1 


A  Crystal  Acrylic 
World  Globe 
With  All  Zones 
&  Radio  Prefixes 
Shown  By  Countryf 


NOW— YOU  CAN  SEE  THE  WORLD  OF  AMJITEUfl 
fUDID.  mUAUZE  HOW  YOUR  StGNALS  SKIP  AROUND 
THE  EA8TH!  A  practtcaf  afld  dicor^ive  addition  to  y^ur 
shack'  Tbis  superb,  hand-btown  12^  clear  aery  tic  world 
]lobe  shows— DX  radio  prefixes,  world  radio  iones, 
[alHiJfle  &  longitude,  the  tniernatJona!  Date  Line,  cihes, 
countries  &  mucb.  much  maw.  The  lirst  ot  ats  kind.  An 
acctiraie  wodting  glo^  And  it  s  Ainerican  ntade  with 
wm  40  hand-crafletf  steps.  KI*tKi!  &  bhQu^lyi 

tk  "S£E-1HRU^^  GLOBE  WITH  BEAUTIFUL  COLDBS.  Gray  land  masses,  dear  oceans,  bnghf  red  radio  prefixes  (325  + )  S  40 
zofitSi  wftti  Islack  Romenciatym  for  courrfrie^  &  cibes.  Increifible  quality.  It's  almost  artf  Sure  to  fascinate  loi  years  to  come. 

A  GREAT  SIFT,  NEVER  AVAILABLE  BEFORE!  Perfect  f or  avflryshack.  And  Discerning  DXersS  rgdioentbusiistsaifkewill  love 
ll.  Ihe  handsome  ac^ylii:  base  shows  ob  your  RadioSphere^and  it  appeals  Ip  virtually  lloat  ovei  yow  desk,  Youf  XYl  will 
love  JUoo' 

MUK  YOUR  SISMAL  ^TH  RIGHT  ON  THE  RadioSpheref  linlikt  opaque  globes,  you  E:art  use  Ihe  whtte  wax  pencil  (provided) 
track  We  distances  from  youi-  QTH  to  the  DX,  It»en  rub  it  off  and  siait  Iresh  All  graphics  scaled  &  protected  mside 

lURRYf  WE  ONLY  HAVE  A  LlMHEO  QyANTtTY  AVAJUBLE  FOR  THE  SEASON!  Don  t  !»e  dis^^polmed  ACT  NOW  &  Order 
lOAY.  SATISFACTION  GUARANTEEO.  (Model  ARSn  AZIMUTH  World  RddtoSpliere''' Just  $119  95  {SBM  S&H)  Afso 

Available  al  HENHV  RADIO,  ALi  HAM  RADIO  OUTLETS        (Forefgn  ordefs  please  inquire  lor  Shipping  ^  Handling) 

ra?Se.S?rVourAzlmulh  .^  "^^     ^'^'^^^'''       - -^'''^'^'^ 

Q^ Nationwide  1*' 


World  RadioSphere  Today! 

ID  TO:  Aiimutf?  Communications  Cdtp 
(535  Fourth  Street,  Santa  Rosa,  €A  95405  USA 
l-rOT-ST/'SDOr  tar  information  or  FAX  1'70?rS77J24I 


(9A*^  to  6FM  ?m       ^^^ 

A(iow4to6Wfe«fc5  0ehvefy  in  USA 

oi^i^uyupcij;  A;niuimc<&^ 


CIRCLE  49  ON  READER  SERVICE  CA^O 
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Iluitilwr  1 7  on  your  feedback  C4fd 


Ne  w  products 

Compiled  by  Hope  Currier 


PRODUCT  OF  THE  MONTH 

ICOM  AMERICA,  INC. 

Project  yourself  into  the  21  si  century  m\h  tCOM's  new  (C-970 
all-mode  mulliband  transceiver.  Designed  for  the  senous  opera- 
tor on  144,  440  and  1200  MHz,  the  10-970  provides  futuristic 
technology  for  DX,  digital  and  saieHite  commurtfcatiDns. 

The  tC-970  comes  fLrlly  equipped  as  an  all-mode  dual-bander 
for  144  and  440  MHz.  You  can  operate  the  1200  MHz  band  by 
installing  the  UX-97band  unit,  or  you  can  listen  to  what's  happen- 
ing in  the  world  with  the  UX-R96  wideband  receiver,  receiving 
50-905  MHz  continuously-  This  unit  can  receive  both  main  and 
subbarrd  audio  simultaneously.  Multiple  scanning  systems  also 
function  concurrently  on  the  main  and  subbands. 

This  transceiver  makes  satellite  communications  easy.  It  auto- 
matically iracks  uplink  and  downlink  frequencies  when  the  tuning 
control  is  rotated,  and  has  10  memory  channels  specially  de* 
signed  for  quick  satellite  communicaiions. 

For  price  contact:  iCOM  Am&rica,  inc.,  2330  i1 6th  Ave.  N.E.^ 
PO&ox  C-90029,  Betlevue  WA  98009-9029  (206)  454-8155.  Or 
circle  Reader  Service  No.  201, 


MFJ 

MFJ  has 
released 

several  new 
new  minia- 
ture speak- 
er/micro- 
phones for 
Kenwood, 
ICOM,  Yae- 
su  and  oitv 
er  hand- 
helds.  These  speaker/mikes  are 
available  with  regular  or  "L"- 
shaped  connectors.  They  mea- 
sure just  2"  X  Wa"  X  1/4"  yet 
provide  a  ftrsl-rate  electret  mike 
element  and  a  wide-range  speak- 
er for  superb  audio  on  both  trans* 
mil  and  receive.  They  a!so  have 
an  earphone  jack  tor  phvate  lis- 
tening, a  PTT  button,  a  swiveling 
lapel/pocket  clip  and  a  lightweight 
retractable  cord. 

The  price  for  each  model  is  $25 . 
Contact  MFJ  Enterprises,  fnc, 
PO  Box  494,  Mississippi  Slate  MS 
39762  (601)  323-5B69.0T  circle 
Reader  Service  No.  206. 


TAB 

BOOKS 

Talk  to  the  World:  Getting  Start* 
ed  in  Amateur  Radio  by  James 
P,  Dux  K3JD  and  Morton  Keyser 
N3MK  is  tor  anyone  who  wants  to 
know  what  ham  radio  is  all  about 
but  doesn't  want  to  spend  a  lot 
of  money  finding  out.  It  Is  de- 
signed to  help  t>eginners  get  start- 
ed and  stay  mvoived,  In  addition 
to  providing  information  and  prac- 
tical tips  on  obtaining  a  Novice 
license,  the  authors  take  the 
mystery  out  of  the  technical  and 
procedural  aspects  of  ham  radio. 
Emphasizing  what  is  practical, 
iow-cost  and  effective,  they  de- 
scribe in  comprehensible  Ian* 
guage  how  to  obtain  and  set  up 
equipment,  organize  a  ham  shack, 
put  up  antennas,  and  understand 
the  special  jargon  and  operating 
protocols  on  the  various  bands 
and  modes.  Also  included  are  a 
chapter  on  ham  radio  for  the  hand- 
icapped and  a  glossary. 

Tatk  to  the  World:  Getting  Start- 
ed in  Amateur  Radio  (ISBN 


CUSTOM 
ANTENNA 

The  Model  DB3/70 
dual-band  quad  an- 
tenna from  Custom 
Antenna  Systems  is  a 
compact,  lightweight, 
high  performance 
tjeam  with  five  ele- 
ments for  two  meter 
and  nine  elements  for 
70  cm.  It  is  broad- 
banded  p  offers  12.5 
dB  forward  gain  on  two  meters 
and  10.5  dB  on  70  cm,  and  has  a 
front-to-back  ratio  of  20  dB. 

The  DB2/70  is  only  five  feet  long 
and  uses  a  1"-13/S"  mast.  It  is 
end-mounted,  making  it  easy  to 
install  using  only  a  light  rotor.  The 
match  system  provides  low  SWR 
with  a  50  ohm  feed  and  a  standard 
PL-259  connector.  This  beam 
needs  only  one  feedline.  but  you 


can  also  feed  tioth  bands  sepa- 
rately with  a  second  feedline.  The 
antenna  weighs  approximately 
Z^/z  pounds  and  will  handle  a  wind 
load  of  90^  MPH. 

The  Model  DB2/70  is  available 
forSttO,  plusS&H^  from  Custom 
Antenna  Systems,  PO  Box  17012, 
Munds  Park  AZ860  f  7.  (602)  286- 
t236.  Or  circle  Reader  Service 
No.  203. 


THE  RADIO  WORKS 

The  RemoteBalunS  from  Ra* 
dio  Works  provides  a  simple  way 
to  convert  your  30  or  40  meter 
dipole  to  all-band  operation,  in- 
eluding  the  WARC  bands.  You 
can  use  ladder  line  to  feed  your 
antenna,  mount  the  RemoteBalun 
outside  the  house,  attach  the  lad- 
der tine  to  the  balun,  then  route 
iow-foss  coax  to  your  transmalch. 
This  eliminates  the  inconvenience 


of  getting  the  ladder  fine  into  your 
shack,  offering  you  the  conve- 
nience of  balanced  feeders  plus 
the  ease  of  coaxial  cable. 

The  RemoteBalun  system  has  a 
special  twin-core  design  that  over- 
comes core  saturation »  poor  out- 
put balance,  RFI,  and  signal  dis- 
torlion.  The  power  rating  is  1 .5  kW 
in  low  duty  cycle  CW  and  SSB 
applications. 

The  price  is  $27.  Optional  low* 
loss  interconnect  coaxial  cabtes 
are  available  with  PL-259  connec- 
tors  installed,  A  complete  all-band 
Universal©  antenna  and  Remote- 
Balun are  available  for  $60.  Con- 
tact Radio  Works,  Box  6159, 
Portsmouth  VA  23703.  (804)  484^ 
0140.  Or  circte  Reader  Service 
No.  204. 


TUX  TO  THE  WOBm 

^. 

w1^f3H 

daAi  ., 

^V 

Hfl^^B^^H 

'^^^^^-* 

0-3306-31 B3-6)  is  available  in 
paper  only,  suggested  retail  price: 
$12.  For  more  information  contact 
TAB  Books  inc.,  Bfue  Ridge  Sum- 
mit PA  1 7294^850  (800)  822- 
8138.  Or  circle  Reader  Service 
No,  205. 


SURPLUS  SALES 
OF  NEBRASKA 

Don't  tie  up  your  PC  for  packet 
when  you  can  dedicate  an  RCA 
■^APr*  tenninai  to  the  Job,  Plus, 
when  youVe  not  hamming,  you 
can  use  the  built-in  modem  to  ac* 
cess  information  services  like 
CompuServe  or  a  local  bulletin 
board.  Other  features  include 
video  or  RF  outputs  (allowing  you 
to  use  either  a  monochrome  moni- 
tor or  a  TV  set),  a  parallel  printer 
port,  an  RS-232  interface  <DB25> 
for  direct  connection  to  the  packet 
controlfer,  acoustical  coupler  in- 
put  and  auto  log-on. 

This  terminal,  originally  priced 
at  $500,  is  now  selling  for  S75  from 
Surptus  Sates  of  Net?raska,  1315 
Jones  Street,  Omaha  NE  68102. 
(402)  346-4750.  Or  circle  Reader 
Service  No.  202, 
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NO  TUNERS' 

NORADIALS! 

NORESISTORSI 

NOCOMPROMISEI 

?OUR  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE, 

•S«  r**»«w  m OcL  FX  tM*      '$*9%.  /J.  53S5      Mitch  72.  19« 

C0,ElK.1flH 

BILAL  COMPANY 

Ftorfssant.  Colorado  8081 6  tsp*^*'''"^ 

(71 9J  687  0^50 


^^^ 


cutcle:  42  on  reader  service  card 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494.114+ Hama  via  your  computer 
S29  95  per  year  —  unlimited  use? 

BUCKM ASTER  PUBLISH INQ 

Mineral.  Vtrgmia  23117 
703:  894-5777        800:  282-5628 

CIRCLE  170  ON  READER  SERVICE  CARD 


G5RV  All-Band  QuicKits 


^ 


"Fuiitli  inlvitni  in  minuT^i 


t>:  ?-  V    m M^^ 


'3 


Sift  -}C«-lODip4t 


Ot^«r  Ha1-l.i«« 


!  l-800^926-7Jt73 


CIRCLE  107  ON  READER  SERVICE  CARD 


r  ASSOC 


lATED  RADIO 


VISA  —  MC 
AMEX  —  DISC. 


8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


^ 


EVERY  DAY  A  HAMFEST 

BUY  —  SELL  —  TRADE 

ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS-ESTATES  ETC. 

Call  913/381-5900 

FAX  913/648-3020 

SEND  $3  FOR  CATALOG  AND  WHOLESALE  LIST 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 

Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
aroynd  the  world.  Only  Mark  4  gives  you 
Message  Master™  real  speech  •  voice 
readout  q\  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channei  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helicat  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others.  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  ar^d  receiver  winners. 


Phone:  ^(568)  372-3442 
FAX:  FfSOB)  373-7304 

MtCRO  CONTROL  SPECIALTIE: 

Division  of  Kendecom  Inc, 
23  Elm  Park,  aroveJand,  MA  01834 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tali  nnessages,  and  the 
ultimate  in  a  reaf  speech  user  mailbox  —  only  with  a 
Mark  4. 
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Nymlier  t  a  o  n  you  r  Feedbedc  qpnl 

ACKET TALK 


Edited  by  the  BMLN, 
Smart  Packel  Software 


This  month  tet*s  look  over  some 
swart  software  for  your  packel 
station.  One  very  versatile  lermi- 
r%al/communicatiorvs  program  is 
LAN*LINK  for  the  IBM  PC  and 
compatibles. 

LAN'UNK  is  a  very  comprehen* 
sive  program  which  will  work  with 
a  number  of  different  TNCs.  Many 
different  configurations  can  be  es- 
tablished via  the  colorful  menu 
screens.  Packets  are  displayed  In 
different  colors  depending  on 
whether  they  are  monitored  head- 
ers or  ones  seni  to  you  during  a 
connect.  Also  during  a  mulli-con- 
nect  the  dfflerent  streams  can  be 
displayed  in  distinctive  colors. 

For  those  of  you  who  look  with 
bewilderment  at  all  the  different 
parameters  that  can  be  changed 
on  your  TNC,  fear  not!  When  first 
started,  LAN-LINK  will  autommi- 
cally  set  up  your  TNC  for  the  opti- 
mum configuration  for  either  VHP 
orHF. 


Latest  in  Digital  Hamming 


One  particularfy  nice  feature  is 
the  automatic  BBS  download 
function.  Instead  of  waiting  for 
hours  to  log  onto  your  local  BBS, 
you  can  set  up  LAN-LINK  to  ac- 
cess the  BBS  when  it's  clear,  to 
read  your  mail  and  look  tor  special 
items  (such  as  AMSAT  builelins). 
and  to  tog  off  the  system  without 
so  much  as  one  keystroke.  You 
can  even  set  it  up  to  look  for  your 
call  in  the  BBS  mail  beacons.  If 
you  have  mail  waiting  for  you. 
LAN-LINK  will  automatically  log 
onto  the  system  and  download 
your  messages- 

Each  packet  contact  is  also  au- 
tomatically entered  into  a  logbook 
section  for  future  reference. 

Other  modes,  such  as  AMTOR, 
are  also  supported «  as  we^l  as  a 
robot  OSO  mode  which  allows 
your  computer  to  automatically 
work  and  log  stations. 


SAREX  Features 

Version  1 .55  of  LAN-LINK  has  a 
number  of  features  specially  de- 
signed  lot  ground  stations  trying 
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to  work  SAREX.  copy  telemetry 
from  the  Microsats,  and  do  other 
special  activities  as  described 
below: 

TheAtiackor  "Go  For  tr  Mode. 
If  the  Attack  Mode  is  set,  LAN- 
LINK  will  issue  a  connect  request 
to  WA4SI R-1 ,  or  any  other  desired 
station » whenever  a  packet  sent  to 
or  from  It  is  heard.  8e  careful  us- 
ing this  feature,  as  it  has  the  po- 
tentfal  to  cause  a  great  deal  of 
QRM.  It  can  also  be  cleared  by 
another  station  connecting  to  you 
and  telling  you  to  ":QRT:". 

Blind  Connect  Scheduter  In 
case  you  think  that  the  ROBOT 
may  be  turned  on  in  the  middle  ot 
a  pass  before  you  hear  a  packet, 
you  can  give  LAN-LINK  the  start 
time  and  the  end  time  of  the  pass, 
and  the  time  interval  between  the 
connect/call  attempts.  At  the 
given  start  time,  LAN-LINK  will  is- 
sue a  connect  request,  and  keep 
trying  until  either  it  succeeds  or 
the  pass  ends.  The  first  connect 
that  goes  through  will  inhibit  the 
scheduler. 

TeiemBtry  Capture.  LAN-LINK 
can  also  be  configured  for  teleme- 
try reception  so  as  to  capture-to- 
disk  any  packets  addressed  to  or 
from  the  SAREX  caltsign.  The 
capture-to-disk  ftle  is  opened  by  a 
packet  header  containing  the 
SAREX  call.  WA4SIR-1,  and 
dosed  by  another  packet  header 
not  containing  that  call.  Packet 
headers  are  considered  to  be 
lines  with  a  '*>'*  character  In 
them.  LAN-LINK  thus  considers 
both  of  the  lines  below  as  packet 
headers, 

N4QQ*>G32CZ 
N4QQ8BS> 

LAN-LINK  users  may  also  set 
up  these  features  for  copying 
telemetry  from  the  Micfosats. 

Another  smart  program  of  par- 
ticular Interest  to  Microsat  users  Is 
a  program  called  WHATS-UP. 
The  documentation  file  is,  of 
course,  called  WHATS^UP.DOC, 
This  program  takes  transmissions 
from  the  Microsals  and  displays 
the  decoded  telemetry  in  real- 
time. It  can  also  use  previously 
stored  data  to  display  the  teleme- 
try in  a  playback  mode. 


LAN-LINK  and  WHATS-UP  are 
available  for  S35  each  from  Joe 
Kasser  G3ZCZ.  PC  Box  34  f  a  S'/- 

ver  Spring  MD  2091$. 

ChesSf  Anyone? 

Whether  you  are  a  Grand  Mas- 
ter or  an  occasional  player,  you 
will  enjoy  Packet  Chess  1 ,0.  Pack- 
et Chess  runs  on  an  IBM  PC  or 
compatible  with  an  EGA  or  VGA 
card.  An  AMIGA  version  is  also 
available. 

Packet  Chess  starts  in  a  termi- 
nal mode  which  allows  you  to  set 
up  communicaiions  with  your 
TNC  and  establish  a  connect  with 
your  opponent.  To  start  the  game, 
you  hit  the  esc  key,  which  displays 
the  high  resolution  color  chess- 
board  on  your  CRT,  The  player 
who  hits  the  enter  key  first  wJtl 
play  the  white  pieces  and  make 
the  first  move  This  causes  the 
black  side  to  appear  on  the  oppo- 
nent's screen. 

Pieces  are  moved  by  placing 
a  white  box  around  them  using 
the  cursor  keys.  Itlegal  moves 
are  not  allowed,  as  well  as  moves 
putting  yourself  into  check.  Af- 
ter you  move  a  piece,  the  Infor- 
mation is  relayed  via  packet  to 
your  opponent,  and  the  piece 
is  moved  on  his  screen.  You 
can*t  move  a  piece  unless  it's 
your  turn. 

There  is  a  window  area  below 
the  chessboard  for  messages. 
TNs  will  tell  you  if  it's  your  move  or 
whether  you're  in  check.  It  can  al- 
so be  used  to  display  messages 
from  your  opponent.  To  the  left  of 
the  chessboard  is  a  menu  area 
describing  function  key  com- 
mands. By  hitting  function  key  Fi, 
you  can  send  comments  to  your 
opponent  such  as:  "Your  move,  if 
you  DAREf!"  This  is  a  great  way 
to  give  you  that  psychological  ad- 
vantage. 

Olher  function  keys  allow  you 
several  options,  such  as  adding  or 
deleting  pieces,  or  changing 
sides.  You  can  save  an  existing 
game  to  play  at  a  later  date  as 
welL 

Packet  Chess  IX  is  available 
for  $29  from  the  Great  Circle  M^p 
Co..  PO  Box  691 40h  San  Anlo- 
nk),  TX  78269, 


Subscription  Problem? 

call  toll  free 

1-800-274-6754 
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SOMETHING  IMEW  FOR  PACKET! 

Afinoiincing  the  first  computer  game  for  use  over  packet  radio. 
Packet  Chess  aKows  you  and  an  opponent  lo  compete  using  a 
Ntatidard  TNC  and  your  IBM -PC  compatible  or  Amiga  personal 
computer.  The  game  manages  the  computer  screen  anU  lakes  over 
ihe  TNC  once  a  connection  is  made  using  the  Terminal  Emulation 
MtKJe  (included).  Other  features  include  options  for  setting  up  rhe 
btiard,  adding  or  deleting  pieces*  and  saving  games  for  later  play. 
The  game  comes  with  an  insi ruction  manual  and  floppy  disk  and 
sells  for  $29,00.  (Requires  an  IBM-PC  compatible  with  128K 
RAM,  EGA  color,  5.25"  flof^y.  andCOMl:  pon  or  an  AMIGA 
500*  1000,  or  2000  computer  with  256K  memory' J  To  order  send  check  or  money  order  to: 


The  Great  Circle  Map  Company 


PO  Box  691401 

San  Antonio.  TX  78269,  USA 
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FOR  IBM  A  COMPA'nBLES  ^  $89.^  r.  smppi^j 

>  tjoggjEig  /  T«rniinaJ  /  RC  /  Conteii  pro-j^'2ffi  (sJcnulLineQU*]^) 

>  Fully  su^^qobKAM,  FK-2S2  ant!  irticrfaca  wiih  crthcrTUg 

>  Reatb  and  crmtrcAi  Icom.  XrjmtMd,  Ttn-Tec^  Yansu  Xcvti* 

>  Autonj^Lscadh,-  in*eru  Freq.  /  Xlodc  /  Dale  /Time  imo  Log 

>  AJk»*  msa«  /  lt*^tK>3rd  moirol  of  Ab^  snd^-iW;  FK-2S2 

>  Seardi  LojchyiWif  jkjd  ioduing  Rcmarits 

>  Log  emd^  per  Qte  imited  or^ly  ^  itonge  (Hard  dkk  rccm.) 

>  Sgitilijble  QSO  bufTgf  >  Selftrtabk  diak  capuire 

>  Snrt  and  Pnnt  lop  by  Dale,  ?xi:T\k  Country  >  QSL  Intwis 

>  Run  other  progT^'^mB  or  DOS  frorti  within  Aries-Z 

>  User  defLneable  colors  for  aJl  roreground  /  background 

>  Dupe  checldn^  logging.  Radio  Q>ntri>l  during digiliit  QSOs 

>  Seon  Radio  baiirj  on  l^fi  acarch^  Change  frcq,  mCHk,  VPO, 
TU  mode,  etc^  ^-irh  mon^  or  keypress,    {U¥<3\  uta^M  wtmr^}* 


Nott:Anef-I  m-^iUahitforSMJ^S  +  Shi^sfittn 
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POBoilW.7- Vestal  NY  l38St  ^607-748.9028) 


C>1  T'lOOA  GTOMA  TIC  CONTROL  OPERA  TOR 

•  Digital  Voice  aock 

•  120  Channel  Scheduler 
^  Five  User  Functions 

•  Control  Authorization 

•  RS-232  Computer  Interface 

Breathe  new  Life  into  your  "old"  repeater  controller.  Adti  the  CAT-100 
to  your  existing  system,  and  realize  the  features  of  controllers  costing 

thousands  more.  ^,  N.W.  31.  Ave.  S.ite  142 

COMPUTER  AUTOMATION  TECHNOLOGY  INC.    ^^^fSaV^7^7?^ 
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MADISON  iririr  SHOPPER 


CALL  FOR 

ORDERS:    1  (800)  231-3057 

1  (713)  520-7300  or  520-0050 


ftewYaesuFTtCXIOD. 
Kenwood TH^ ISA  TH2SAT 

TS44QS/AT 

Mew  Kenwood  TM'73tA.  mobile 

ICOMiC-24AT  


trade  in  your  o*d  HT 

Call 
..Call 


NEW  BEGINNING  MAY  15 
1  (713)  729-7300  or  729-8800 
FAX  1  (713)  358-0051 


Ampire  VHF  UHF  GaAsFET  pnearrvs 

^  ISP  PL2^S*»#ef  plats  {AiTfjhenoO 
B?^1  H  Mate  (Amphend^ 

OoutoteFefnateUHF 

UG176F«5SX  _ 

Suf  ptus  Bbow  PU5*5023§ 

Recef  v^ng  tubes  50-  90^^  oft  \^  prce 

3  Afnp  RF  Meter,  2S'*  Round  New,  Boxttd 
2  5  pf  / 1  OK V  Doorknob  Cap .  . 

100mFd/450Va>!jalcap  , 

Throat  M^ke  ^ntw  mil.  surplus) 

Yaesu  FT  747,  757/11 

GGTE  Morse  Tuicw    


TEXAS  ORDERS  CALL  COLLECT. 

ALL  ITEMS  ARE  GUARANTEED 
OR  SALES  PRICE  REFUNDED. 


TS  79QA  SOpof  lor  2  Maef 
T  2GH2  0pr»onAtfai(abte 
BW  VS  300A 

fernaCMSB 
PerTtaS72B 
p€?nta3^500Z 
PentaSnA. 
Pema4CX2509 

NYE  MQ5A  Tuner 
Alpha  Delta  Tra/t&lTap  hv 
CSlPwaiePs" 


Call 
99  00 

^200 
79,00 
99  00 
1200 
79  00 
2695  00 

629  00 

33  00 

-8900 
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1  50 

3  50 

350 

t  {» 

GXh  40 

eactiSi 

,Caii 

30  00 

...5,00 

400 

.500 

Call 

laoo 


USED  EOUiPMENT 

A  -  '  cle^.wftf>90daywafrar%and30 

a^,  .  _  „       „  .  „  lull  rrade agaunsi  nevv  oquprneni  Sale 

price  mfunded^  if  not  saiisf  led 

{aoo)  231-305/ 

POLICliS 

^1^n^^nu^rtordef  $10,00  Maslercard.  VISA,  drC  O  0.  AIJ  prices 
F08  Houston ,  excepi  as  noied  Prc^s  sybjecl  to  change  wii  hotJt 
nmce  liems  subiieci  lo  pnor  s^e  Call  an  ^arne  to  Ghech  the  siaius 
ol  youf  ordef  Teicas  re&dents  adct  sates  tax-  All  iisms  M  lac- 
lOfy  w^rramtv  OliiS  Mad^&Gn  A^irarttv 
Bird  n>d  Be  Id  en  products  in  slock.  Call  today. 


New  Kenwood  TS  SSOSD 

Call 

AmecoPT3Pre.Amp 

Larsfjn  Z- meter  on  glass ,,.,,.. 

Aniaco  2M,  5/8-  Mag  Mount,  Comp 
yAESUFT'lQOOD 

99.00 

AB95 

=25-00 
CalMQ(  pnce 

Kenwood  TS  140S  ....... 

Van  Gof don  W^ndooi  WA2  ^  .^ 
Bird  43,  etementa'stoc+i; 

Thousands  of  pand  meiers 
Beldert9913  a267.a2l4StDCK 


Ca!l  lor  Trade 
44  00 

._ C..^^ 

3  95  up  CALL 
C^ 


3621  FANNIN 
HOUSTON,  TEXAS  77004 


iiBsiiai^ 


JUNE  1 

12310  ZAVALLA  STREET 

HOUSTON.  TEXAS  77085 
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Nufnber19  on  your  Feedback  card 


Bob  Winn  W5KNE 
c/oORZDX 
RO  Box  832205 
fhchsrdsan  TX  75083 

DXing  Tools  and  Aids 

You  can  work  some  DX  and  slowly 
increase  your  DX  country  count  by  just 
getting  on  the  air  and  randomly  tuning 
the  bands,  but  by  becoming  an  in- 
formed DXer  you'll  gain  estperience 
ami  a  htgher  country  tmal  a  lot  faster. 

Becoming  an  experienced  arxl  know- 
ledgeable DXef  doesn't  happen  over- 
night. It  helps  to  team  good  DXir^  locrfs. 

DX  Techniques 

Las\  month's  discussion  of  pile-up 
techniques  rust  barely  scfatched  the 
surface  The  iechntque  describe  is  of 
prime  importance.  There  are  more 
ted^ni^tues  thai  will  malce  DXing  easier 
and  reduce  your  level  of  frustration 
while  you  add  more  country  notches  to 
your  9un.  Several  books  currently  in 
print  discuss  DX  operating  techniques. 
My  favorite  is  The  Complete  OX'er  by 
Bob  Locher  W9KNI  Bob  presents  the 
tectintQue&of  DX^ng  m  anarraiive  style 
that  Is  informative  and  enioydbie.  (Or- 
der from  your  favorite  dealer  or  direct 
from  Idiom  Press,  P,0,  Bo)«  583,  Oeer- 
ffeldIL  60015.) 

OX  Nets 

Have  you  ever  wor^dered  about  the 
frequency  and  time  of  operation  of 
"Snooky's  Net"  or  when  Iho  "14222 
Net*'  ^s  active?  If  so,  then  Dieter 
OE2DYL  can  he*p  you.  The  1990  edi- 
tion of  OX*Nets  Around  f he  Worfd  com* 


Hams  Around  the  World 

piled  by  0E2DYL  contains  information 
abdul  more  than  tOO  active  DX  nets. 
To  order  DX*A;et5send  US$3or  9  tRCs 
plus  a  self-addressed  envek>pe  (SAE) 
to  Dieter  Konrad  OE2DYL,  Rosen- 
gassa  1 ,  A-5050  Salzbyrg.  Austria. 

QSL  Routes 

QSi  routes  are  listed  by  all  DX  buh 
let  ins.  but  there  are  several  publica- 
tions that  specialize.  Addresses  of 
three  such  publications  ivere  listed  m 
my  March  1990  column. 

DX  Bulletins 

DX  bulletins  provide  valuable  infor- 
mation about  DXpeditions,  new  coun- 
tries and  prefis(es.  QSL  routes,  where 
Bnd  when  the  rare  ones"  are  operat- 
ing, and  much  much  mote.  The  most 
popular  weeK'y  ^^  publications  are 
listed  below  with  the  edilor^s  <3llsign  In 
parentheses.  All  but  Lbs  Nouveifes  DX 
are  written  in  English.  OX  N&ws  Sheet 
(G4DyO).  Radio  Society  of  Great 
Britain,  Lambda  House,  Cranborne 
Road.  Potters  ear,  Herts  EN6  3JE, 
England,  inside  DX  (N2AU).  436 
U  Geneva  St..  Ithaca  NY  14&50.  OX- 
press  (PA3CXC),  c/o  VERON,  P.O. 
Bo*  1166,  6801  BD  Atnhem,  Nelher- 
landsTfte  DX  duiietin  (VP2ML),  P,b- 
Box  50.  Fulton  CA  95439.  ORZ  6X 
(W5KNE),  P.O.  Bo)<  832205.  Richard- 
SOHt  TX  7SO03.  Le$  Nouveifes  DX 
(F6AJA),  515  fue  dy  Petti  Hem, 
F '59870  Boyvignies^  France. 

Courrtry»  Pretlx,  Zone  Lists 

For  the  new  and  bom  again  DXer 
the  addition  of  new  countries,  the 


proliferation  of  special  prefixes  and 
new  ITU  callsign  allocations  can 
be  confusing.  It  it  confusing  even  to 
sortie  experienced  DXers!  However, 
there  are  several  publications  avail- 
able that  can  lielp  to  bring  order  to 
the  confusion.  The  "officiaJ"  list  of 
OX  countries,  on  which  most  DX 
awards  programs  are  based,  is  The 
ARRL  DXCC  Countfrns  U$r.  Included 
with  the  list  of  DXCC  countries  are  the 
rules  for  the  DXCC  awards,  DXCC 
countries  list  criteria,  a  check  list 
for  the  DXCC  awards,  and  more.  The 
list  Is  avaiiabEe  for  $1-00  from  The 
AfiRL,  226  Main  Street,  Newington 
CT  06111. 

One  of  the  finest  DX  aids  available 
anywhere  is  The  15-page  DXNS  Radio 
AmsWur  PreftX'Country-Zone  Usl. 
This  list  is  one  of  several  DX-related 
publications  compiled  and  pub- 
fished  by  Geoff  Watts,  former  editor 
of  the  RSGB's  DX  News  Sheet  (1962- 
1982 J.  According  to  Geoff  s  descrip- 
tion, this  list,  arranged  in  order  by 
prefix,  puts  aft  information  for  each 
country  on  one  line:  normal  prefix, 
special  prefixes.  ITU  callsign  block, 
continent.  DXCC  status,  CO  and  ITU 
zones.  In  addition,  the  list  contains  in- 
formation aboyt  obsolete  prefi)(es  used 
during  the  past  10  years.  Antarctic  sta- 
tions, OXCC  notes,  etc.  Ordof  from 
Geotf  Watts,  62  Belmore  Road.  Nor- 
wich. NR7  OPy.  England.  Cost: 
US$3. 00  or  6  li=tCs  for  the  doulsTe-sided 
version;  US$4,00  or  3  IPCs  for  the 
single-sided  version,  i  heartily  recom- 
mend this  publication.  My  copy  is 
ragged  and  worn  from  heavy  use. 

Also  available  from  Geoff  Walts  is 
ttie  14-page  DXNS  DXCC  Ccfuntnes 
Guide  which  lists  present  and  past 
prefmes  back  to  1945»  previous  names 
of  countries  and  other  useful  notes. 
The  price  is  the  same  as  iisted  above. 


Awards  Directories 

Chasing  DX  and  working  new  coun- 
tries is  a  fine  hot^by,  but  simply  working 
new  countries  and  coiiecting  QSLs 
from  around  the  world  is  not  enough— 
the  name  of  the  game  is  AWARDS,  in 
addition  to  the  popular  DX  awards  such 
as  DXCC,  WA2.  WPX.  etc. .  many  other 
attractive  awards  are  avai labile.  If  you 
are  interested  in  collecting  ''wallpa- 
per*' then  you  should  consider  acquir- 
ing one  or  more  awards  directories.  I 
am  aware  of  two  awards  directories 
currently  being  published:  The  KWV 
DX  Awards  Directory  dind  Thefnieme- 
tionaf  Awards  Guide  Book compWed  by 
YBCWR. 

The  1989  edilion  of  The  KIBV  OX 
Awards  Directory  cor^tains  details 
of  more  than  1,000  awards  from  100 
countries  pi  us  suggestions  for  earning 
and  apply irrg  for  awards,  etc.  The  1989 
edition  contains  170  loose-leaf  pages 
and  is  available  for  $15  50  postpaid 
in  the  US,  USS15-00  overseas  by  sijr- 
fact  mail  or  US$19.00  overseas  tiy  air* 
mail.  Order  from  Ted  Melinosky  K18V, 
DX  Awards  Directory,  625  Foster 
Street,  Suite  1001,  South  Windsor  CT 
06074. 

The  Internettonaf  AwBrds  Direatofy 
by  VBGWR  IS  a  bound  book  (422 
pages)  which  lists  more  than  750 
awards.  €34  of  which  are  in  actual 
color.  If  you  are  not  already  hooked 
on  awards,  just  looking  at  some  o( 
the  beautiful  awards  in  YBfiWR's  book 
wili  certainly  get  your  attention.  Order 
from  M.  S.  Lumbangaol  YB0WR,  Jl. 
Garuda  No  62,  Jakarta  10620,  Indone- 
sia   Tha  cost  is  US$37.00  (surface 

mail)^ 

In  next  month's  column  I'll  dis^ 
cuss  prefi^es-^new,  okl  and  speciaL. 
Plus,  how  to  understand  Soviet  call- 
signs. 
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SPECIAL! 
LIMITED  AVAILABILITY! 

A  limiied  supply  of  Uniden  2600's  with  RIT 
OH/OFF,  Repeater  splits,  syb  audible 
tone,  mike  and  power  cable. 

VS4 


Cash  price  $219.95 

plus  shipping 

Also  Available: 

Complete  line  oi  Unfden  professional 

Two- Way  products  at  discount  prices. 


A  X  M    Incorporated 

Serving  the  mdm  amaieur  who  ntedn  more 
thtm  an  amatfur  radio. 

]  1791  I  jura  Kirtct,  Suitr  B        ^ 

G^-den  Crov*,  California  92640    "** 

Td:  (714)  63i-8807  FAX:  il\A\  638^9556 


CIRCLE  243  ON  READER  SERVICE  CARD 


QSL'S!  •QSL'SI 

Sus  needs  help  (ygry  bad  h&aith].  Please  send  your  QSL  or 
other  pnnlmg  nee^te  to:  W4QPD's  XVL  Peggy  &  Gus'  Jf  The 
Prints  w/^JS  ¥r<i  eKpefieoc^  He  is  3  professional  printer  Our 
rmces  are  "RIGMT  plea»  try  us  for  hig^  quality  wmk  &  ai 
giOMl  pn&es  &  f»^E  ^.efVTce.  50c  envelope  of  sarriples  «$  1 ,00 
cm>Btope  of  samgtfes 

rhanh  you  all.  cte — Peggy  &  Gus.  ir. 

THE  GUS  BfiOWNINGS' 

P.O,  BOX  70,  CORDOVA  5C  29030 


CIRCLE  SB  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

jerrolcP,  Oak.  Scientrfic  Atlantic.  Zenith,  & 
many  others,  "New"  MTS  stereo  add-on- 
mute  it  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 

B&BINC.  ^ 

4030  Beau-D-Rue  Drive,  Eagan  MN  55122 


CIRCLE  21  ON  READER  SERVICE  CARD 


PCSW^$99.00 

A  Complete  Digital 
Reception  System 

PC  SWL  contains  the  hardware,  software^  in- 
structions and  frequency  lists  needed  to  aliow 
you  to  receive  a  vast  variety  of  digital  broad- 
casts transmitted  over  shortwave  radio  with 
any  (BM  PC  or  Compatible  comput4?r.  The 
product  consists  of; 
Demodulitor 

Digital  Signal  Processing  Software 
SO  Page  Tulofiaf  Refefence  Manual 
World  Press  Frequency  List 
Tutonaf  Audio  Caasette  with  Samptes 

PC  SWL  automatically  decodes  Morse  code, 
Radio  Teletype,  FHC  (f onward  Error  Correcting 
Code),  SELCAL  (Selective  calling  transmis- 
sions), artd  NAVTEX. 

ADVANCED  FEATURES: 

Tuning  Oscilloscope 

Digital  Waveform  Presentation 

Auto  Calibration  and  Code  Recognition 

Continously  Tunabfe  RIter  Frequencies 

Variable  Shift 

Adjustable  CW  RIter  Sensitivity 

Farnsworth  Code  Compatibility 

Unattended  Capture  and  Printing 


Software  Systems  Consulting 
ISOAvendia  Cabrillo  "C" 
San  Clemente,  CA  92672 

(714)  498-5784 


1500  +  WATT  TRANSMATCH  KIT 


BASIC  KIT  T  MATCH 
BASIC  KIT  5PC 


.S  169.95 
.$189.95 


INDIVIDUAL  ITEMS— 

rotary  mductor  2Sah .,...,..,,...  .$59.00 

6:1  baM  drkves  (Jackson  Bros.) Si5,00 

0-100  turns  counter  (B&W).  . . .565.75 

turns  counter,  economy  (Grolfi). . .  -SZ2.50 

205  pf  4500  V  dual  sect .-...,.   $79.00 

2S'245  pf  6000  v „ $44,00 


OTHER  KITS  viSA/l4Ast&fC«rd 

G3RUH,  PSK  Packet  Modem 

G3RUH,  OSCAR  13 Telemetry  Demod 

QRP  20.  5w,  20  meter  Transceiver  (HR  t/89) , 

QRP  15.  5w.  15  meter  Transceiver, 

W1 FB  160/80  Pre  Amp  (QST  8/88^.  __,,_. 

K9CW  Memory  Contest  Keyer 

Yaesu  FRG-9600.  .1  to  60  MHz  Converter. . . 

20m  CW,  I5w  Transceiver  (H,R.  ^1^7) 

SOW  75M  SSB  SCVR.  .  . , 

3  Band  QRP  12.  15,  17M  (QST  10/89).. . . . .  . . 

Micro  20  Hi-Performance  RCVR . . . 

RX  Noise  Bridge , . . . 

Many  Other  Kits  Available 
Factory  WFred 

Complete  Ameritron/Ter^-Tec  Line. . , 

B&W  PT'2500A  Amp .  * *  .S 

B&W  VS  1500A  Tuner 


$111.00 
$144.95 
$124,95 
$129  95 
.522.95 
S109,OO 
.$84.95 

$179.95 
.  $99.00 
.S59.45 
.  $39.00 


-.CALL 
1,695.00 
$415.00 


OPTIONS  — 

enclosure  (pictured  in  Sept.  86  CO) . .  $78.00 

4:1  balun  kn $22.50 


We  now  slock  fiohn  lowtwv,  dials,  terminals,  chRsmls.  ceramic 
•tvn^offs.  hardware,  torotds,  amp  cofnpofiHenls.  B&W  coil 
tfock,  ate.  Shipping  Extra 

RADIOKIT  •  P.O,  Box  973-C  Calarog$1.00 

Pelham,  NH  03076  •  (603)635  2235 
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HITACHI  SCOPES  AT  DISCOUNT  PRICES 


Digital  Storage  Scopes 


$2349.00 


^•^^  OrWiXr  <ty  h*rt  high  9fmm  VlVK  ttH 

VC-Kua  1  paMMi  <owBJB  4HC  ^vord  Mtmory  cip    (call) 

All  iHiwcrii  BQDCBi  incMlt  p-'-Si^sa  tcivimii^cs.  tnd  HiLKn<'( 
3  |i4^waflAMa*  ^kWTwity  e>n  Mm*  «De  iHbv-  NMdir  Hc««^ 

BAH  «MfeMa  lor  «tl  KOPH 


v-ai2 
$435 

LislSS95 
Sav«|lfiO 

DCloiOMHr 


¥-1050 

Ult  11595 


«  DC  1:0  lOOMH: 

•  Oya4  Cnmnei 

•  DflFaygd  Sw#ep 
^      *  CHT  RMd-OUt 

\    -  Swe«p  Jirtm 
ptJ  -  Auli)rtn{)ine 

^33    ♦  £mV  S«n*i.T.v'rii 


V  4^3  4JQMH.-  DT ,  1  mV  Mrm,  Def»|f^  JMip- ,  DC  Of^.  AH  Mtag  it .Wi  SS2Si 

V^li  4QMht|  D.T.  ImViina^EJCbflair. Cf^TRsadEMJl.CurBnrhlffu  ft.Q'TQ  SB^B 

V'B^D  tiOMHt  OJ  .ltnVmmrm.DB\afwtiSw»Bp.CHTBitaaQut  Si  ,SH  St,l4& 

V-lOeS  :DaMHil  D.T ,  £mV  iina  DBlayvd  Swap.  CRT  PttiidDLJt,  CijrBpr  M4M  H  .BM  t^,6^ 

V- 1  tOOA  iDOWHt  O T    1  mV  tmfm.  D«tr*d  S««ap.  CRT  Rtudoui,  l?VU.  Countir  ti.*»  %i.Q9^ 

Vl+«  i^QUHf  or    1'«<VM»i*.D«4|lrMS«««i.Cl>'10'MvB  PVIM  Co^r^lr  13  1»  S^EM 


f£2l 
MZ5 


ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 


2QMHZ  Duif  Trace  OiclHoscops 

$375 

MQ-12S1 


DMM 


•  H    CRT 

•  TV  Sync 


wilh  purchase  ol 
ANY  SCOPE 


SCOPE  PROBES 

r'Sr^QMlU   It   1^ 


35MHz  Dual  Trace  Oscillascope 

$495 

MO-1252 


*  Hugh  luminarvcft  6 "'CRT 

<  llJftt  All*  Time 

-  X-V  OtmrwXton  *  Z  Amis 


ToQ  qaaliil)r  kocms  ^t  a  iNirv  nN^ont&tfl  unom  Camikins  alt  il*«ir«a  tesTurvi  t^d  Ti.  "^Qd  pfodn.  daaorams  #rHj  marmai  Two  yp^guaraniM 


PRICE  BREAKTHRU 

on  Auto  Ranging  DMMs 

310 

MDM-lteO 

S24.95 

MDM-nei 
$27.95 

S29J5 

■tT( 


■DvhHattHillH-liE 


Trua  RM5  4'/!) 
DIpK  Multlmaitr 


OS'V  DC  Accuracif 
1"%  flasiisaric* 
with  Ffwq  Coufi".*' 
•fid  iMu4a  cai« 


Btnch  DM  MS 


W  35O0  M4S00 

r  i  >T  V  ~  H  2S  «i,<z  taq.i  t17S 
".  iLi,  05%  ace* 


Wl{}«  Bintf  Slgnil  Ger^araltiri 

SG900D      $129 

AM  Modulation  at  ik.hj 
Variable  ^F=  oijIDui 

Sa>$Oa  wlih  DigHur  CM^plpy 

and  lEOMNf  bull  I  In  FrvQ  Cli  1349 


OlQllil  Trlpl«  Powaf  Supply 


}(^660  vtth  Anahiii  Mttart  1175 


3(P-7fiS 
$249 

020V  si  1A 
^V«(  SA 

^1  wm 


Four-Function  Fr«quincy  Couniirs 

F-IOO  !2DMH 

$179 
F'lOOO  1  ZBH 

Oki<II»'c'  =  «{|it  L£&4ia^> 


WE  WILL  NOT  BE  UNDERSOLD! 

UPS  SNippmg;  'is  Stales  5=oi 

($10  Max)  IL  Rea.,  7%  Tax 


Mulilnial*r  with 
CipflClUncv  «nd 
TranaJilof  T*ll«r 

$55  GM-150Q 

^eaftt  ^Qlts.  OtHnt, 
CunwftT  CjtpacilQri, 
Tra<i9iJilcvs  and 
OiDd#a  wiih  cua 


ACCummMfi«r 

ST'1010 

$69.95 

DiiaiUHM 


Digltil  Ca|iicKincH  Mttar 
Sia.95 

9  Rangci 

Tpf-MOOOrj^d 


SoMtrlifi  Brftidboards 


941^0 

2 fiftC  r "f 143 


S*36  SHOWt* 


AUDIO  GENERATOR 

$129 


$9C  :«^  Oj^  fTce^rxt  ^4f^t)ui|]ytttaav 


Quad  Power  Suppfy 


XP'SiO 
$59  95 


2  20V  ml  ZA 

t7V  B1  lA 

XP^STS  vtthou!  matBfi  139.9^ 


OF'BOIS  Function  GafTirilor 
with  Fnq.  Couirtir 

$249 


Skn«.  SHiiBFB.  Trjangli) 
f*ul|»  *Ump.  3  lo  2MKl 

BF-aOtS  «#h9ti1  Fftq   Umr  S17I 


C  &  S  SALES  INC. 

1245  Ro«i4Wciod.  [>ttrridd;  Il.«00t5 
(SOOJ  292-7711  <708>  S41-tt7l0 


Funcllon  Gsnerator 


$26,95 


Digllij  ICR  Hfltar 
rm        LC-IBOI 


□ 


AC  Climp-Ort 

jj^  Ourii?.!  ftdapien 

$25.00 


Decide  Brox 

^620 
$18.95 

d^QMata  III  «  lOBpH 


AM  FU  THANSFSTOR  RADIO  KFT 
with  TRAINING  COURSE 

Model  AM^^M-lOe 

$26.95 


school  prDJBC! 
14  Ttini^tfidt  4  51?od« 


ai»a«« 


-  "-a^stitor   AM  RADIO  K-fT   $16  95 


IS  Day  Money  Back  Guaranlee 
2  Year  Wafranly  -    '    '--^ 

WRiTi:  FOR  FKi:>:  catalog 


CIRCLE  ass  ON  READER  SERVICE  CARD 
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ICOM 


fl 


avhf 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


Nj 


280  Tiffany  Avenue 
Jamestown ,  New  York  14701 


PH.   (716)664-6345 

(aOQ)  752-88 13  for  orders  only 


DX  Helper  //  _ 

Mac -^--^h  Software  WTVfl    zz^   h 
P -■?-■■    Zon#.  Oblis!  *" 


$49S5  'St 

1  -8  00-  926*73  736!ae  iw/^  op&wgs  on  ths  inap  befow'  they  hspp&nf 

CIRCLE  90  OM  READER  SERVICE  CARD 


l-Hl  PERFORMANCE  DlPOLESn 


ilPII^* 
Hi  I'D-? 

sso-e- 

SSB5" 
MO*' 


I  m*t  P9^ormane»  A^oM.  V  tons  H3  If't*!  pfrt 

ttD«4rMh..p«>l9rniin«tfp^«1iriDntl  ITIppd 

1«|«  W^'4  Tii-li]Hlfi  ^«i  ■  LinBr  ctipoai  n'  long  I12i  jtfid 


_^^lHiniit  wilh  wli)i»|iLih;tiln('iinjji  lu-nif^ 
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HAM  RADIO 
CLASSIFIEDS 

Call  TOLL-FFUEE 

1  -SOO-  T&2t-B  1 3 1 

In  Calif :  707-S3Q-1SZ0 

NATIONWIDE 
BUY  AND  SELL  NEWSLETTER 

Published  every  other  Friday 

Sellers:    Ad  rates  50c  per  word 
( 1 0  word  niininium) . 
Ad  must  include  phone 
number,  counted  as  one 
word,  or  address.  Display 
ads  also  welcome.  Phone 
or  write  for  details. 

Buyers:    Six  (6)  monih 

subscripaon  (USA) 

costs  $8.00. 

Call  HAM  RADIO  CLASSIFIEDS 

today  to  place  your  ad  or  order  a 
subscription. 

Visa  and  Mastercard  accepted. 


[ 


Fhone^  0AM  lo  5  PM,  A4i3nliy  IhrAjgfi  Friday.  Pacific  tnm. 

HAM  RADIO  CLASSIFIEDS 

SflO  Vista  Drive,  McKinlcyville,  CA  95521 
1-SOO-ZS2-3131 


LOG  WRITE" 

An  yoy  tired  of  wastinj  your  timr  sod  monry  ort  mtt-jiai 
ktfS^  fm^ntffis''  Envfg  your  iMkm  into  ibe  ((Hnpuier  age 
wilb  LOClMtlTE.  llie  quility  menu  drivrn.  \mi  fricwfly 
(ogsitis  prc^aoi  wrilieo  by  Ed  Troy  jNG3%'|  LOG  WRITE  is 
tbe  peHect  scccsiOTy  for  ihe  cocnpdctt  bsm  itM\on  U  fimpili- 
fi^  fQvt  operilion  and  g^ivo  ytni  the  camp^uiive  edge  m 
cont^^tin^  «hd  D\\i\p  LOCWftlTC  woflts  with  jlLI  IBM  PCs 
and  cacnpsatihlct. 

LOCWRlTK'iy  unique  split  Mrceti  fcflturc  allnwB  Jor  almijlla' 
ncQUfj  Laggirij.;  jnd  text  pracussLng.  Logging  f«aturc»  Include  l 

-Inalant  coHsign  Qt  prefix  scarcK 
-Prinl,  Edir  or  View  records 
-Pknly  of  romn  forn^ei  &  iddrCHO 
-AutoFiulic  timci/da;l£  ^limpifig 

Ti^i  prgccitflr  feature  auitimat-c  wofd  wr^,  tacliipacg  cxw- 
fed.  tod  KTO^i^.  Tbrow  awiy  yfvar  pen  sixi  pa^t] 

Toorder  ytHjf  cop^  of  LOG  WR  IT  E.  complEle  with  icutn^ctkn 
nwDuit,  send  124.95  [Pii-  rcSHScntt  add  $  l.Sd  sski  iMit  to: 
AeroipiMCF  Caniultin^ 
PC  B(k53S  Buckmfihjm  PA  131112 

30  day  money  bite k  guarajltcc 


^Please  specify  3.Scr  5.25  inch  floppy. | 


CIRCLE  as  QH  FtlADER  SEIIVieE  CARD 


THEY'LL  THINK  THEY'RE 
JUST  HAVING  FUN 


YOU'LL  KNOW 
THEY'RE  LEARNING 

CanotePefTys  (Dayton  1987  Ham  of  Tlie  Year) 
"Jntroduction  To  Amateur  Radio"  package  allows 
children  of  all  aiMlites  to  achieve  syccess. 

Ready-toteach  package  coniafns:  Teachef  s 
Manual  v^m  26  lesson  plans.  Code  Practice 
Oscillator  for  Morse  Code  practice,  Spacecode 
audiocassette  which  follows  lesson  plans.    $99.95 

•FREE  Video  Tape  Showing  Cfassroom  Use 

CAny  motivated  teacher  can  teach  the  program. 
QHam  Rafiio  progfam  is  used  as  a  motivational  tool 

to  teach  skills  m  other  subject  arem. 
024  hour  Hotline  is  available  for  help  and 
questions. 

High  nrrotivational  activrisss, 
home  works,  fund  rsisers.  quiues.  & 
reproducibles  included, 

^ ,    P.O.Box  131646 

STATEN ISUND 
i^-w  *»^  ^''^-  10313-0006 

[A^  '"^*  7189831416 


"  Mentors 
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Improve  Your  World  Image 


f^^: 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsitnili*  r^^eption  sy^'^tein 
for  tlie  IBM  PC  or  Compiitible,  Receives 
up  to  16  int«n^Jt>  JeveLs. 
Includ^R 


Demodulator 

Solli*flre 

Frequeficv  List 
Features: 


80  Pfe|De  Manual 
TutonaJ  Cas.s4:ite 
Intrrpr^Lation  Guide 


Prttal  pn  EpNon^  or  HP  teaser  Jet 
Disk  Sav«,  ZoomLDg^  Image  procesjting 

Unatl^ndi^d  Image  Capture  and  mucb  more 


PC  GOES/WEFAX  $250 


De-^igocd  lo  receive  imiixt'S  directly  itttm 
L\S«  and  Sovji^t  metf  urulu^cal  sate? Lilt es 
Lncludes  nil  of  tlie  »bove  feature  plu& 
A  conipli£t«r  urbitai  tracking  sytem  and 
re3€>luliuii  of  up  to  256  f^ray  levels. 


Software  Systems  Consulting 

150  Avenida  Cabrlllo.'t",  San  Clemente,  CA  92672 


CIRCLE  2S0  OM  READER  SERVICE  CARD 


MorseMan  Plus 


THE  BEST  JUST  GOT  BETTER! 

MQfSeMmn9\\x%  -  the  premier  UorM  Code 

trainar  now  InoorporalOQ  mou^  support  Empfo- 
vod  FaiTiswortJh  method,  improved  6od a  teadier^l 
an  QXf^nded  information  base  and  many  tr\or&^ 
newfaatur^sl 


Plus  wilt  tako  Ifte  rtewcomer  from 
^tHind  Ieve4  to  expert  In  ro^Kxd  tirrke!  II  is  an  Ideal 
tmnm-  fot  the  potential  ham.  MorseMan  Rus  ts 
gr&al  for  licensed  hame  wfio  want  to  upgrndo  *  no 
need  to  ^testie  wtth  cod©  tapes  or  on  the  air  pr&o 
tfoe  when  you  can  use  any  and  al!  of  the  advartced 
fealLires  on  MtarmBMimn  Plus  -  a  Irue  random 
charaoter  generator,  random  word  generator/ 
ASCII  text  tile  creata/^end,  tiue  random  oall&ign^ 
true  random  FCC/VEC  type  tests  that  keep  track  of 
your  pn?gr«sa  as  well  as  a  randofn,  realistic  on- 
the-air  OSO  simulator  that  sounds  just  Ilka  the  real 
thing!  Rus  many,  many  mora  options.  Mors^- 
itmif  Pfus  even  features  CPU  INDEPENDEm~ 
TIUtNG  so  that  you  doni  have  to  worry  at>oi^ 
setting  it  Foe  your  computert 

Unlike  other  CW  irafners.  K^orseHlan  Plus  was 
designed  by  a  CW  expert  (NE4L)  who  knows  what 
It  takes  to  get  to  that  high  level  of  proficiency,  Other 
trainers  don't  even  come  close!  (Hundreds  of 
satisfied  users  can't  be  wrong!)  You  can  get  Mor- 
mManV\u%  rorS24.95  (plus  $2.00  s/h)  PLUS 
the  ne^t  major  update  FREE! 

iyou  want  to  t^ecomea  licensed  ham,  upgradSi  or 
jual  enjoy  CW  then  Mors^Mmn  Pfus  is  for  you! 
Qive  us  a  cail  «t  1  <^B00-S2$-7235  and  order  yours 
lodsy,  ^  ofdef  from  our  BBS  at  (205)757-1340 
<300- 19200  baud  ^  24  hours).  Visa/MC  eccepb»d. 


Renaissance  Development 
Box  640  -  KiHen  -  AL  -  35645 
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DIGITAL  VIDEO  STABILIZER 

REMOVES  ALL  VIDEO  COPY  PROTECTION 


Whil«  w«tching  r«7itaJ 
movies,  you  will  notice  «/>- 
noying  periodic  color 
darkening,  tolor  shift,  urv 
wanled  llrtig,  riashing  or 
jagged  fldgas.  This  )s  cay  ft»d 
lay  the  co^  proledlon  |ftm- 
ming  s^nals  «in  bedded  in 
the  vfdeo  tape,  such  as  M  ac  - 
rovistoin  copy  pfolection. 
THE  OGfTAL  VIDEO  STABl- 
LIZER  COMPLETELY 
ELIMENATES  ALL  COPY 
PROTECTIONS  AND  JAM- 
MING SIGNALS  AND 
BRfNGS  YOU  CRYSTAL 
CLEAR  PICTURES. 

WARNING 

THE       DIGITAL         V«3€0 

stabjuzer  is  TNTENDED 

FOR  PRIVATE  HOME  USE 
ONLY.  IT  IS  NOT  INTENDED 
TO  COPY  RENTAL  MOVIES 
OR  COPVBQHTED  VII3E0 
TAPES  THAT  MAY 
CXHMSTTTUTE  COPVUOHT 
ll#nNGEMENT. 


FEATURES 

I  Easy  to  use  and  a  mnap  to 
install 

I  The  best  and  mo«t  axcit- 
Ing  video  stabilizer  in  the 
market 

^State-oMh«-An  Micro- 
ciiip  Taehnoiogy 
MQO%«ltorTtatfc 
» Wori9  ofi  m  VCRs  &  TVt 
^Similar  units  sold  elM^ 
where  for  £99 
k  Light  weight  &.  compact 
lUsea  a  standard  P  VoU 
bailBiv  (lasts  1-3  y^^f^y, 
battery  not  Induded 
I  F«st  Shipping 
Aif  Shipping  Available 
UNCONDITIONAL  ^O 
days      mofrey      back 
guarantee 
1  year  warranty 

Special 

$49" 

( M  p  &  h  ) 


ea 


ToOrder:    Visa.  M/C.  COD      M-F:  ^^ 

1-800-445-9285     or    516-568-9850 

SCO  Electronics  Inc.  Dept.  CV9 

5ai  W.MeirickRd      Valley  Stream      NY      11560 


CIRCLE  382  ON  READER  SERVICE  CARD 


THE  MULTIPLE  RECEIVER  SOLUTION 


4  Channel  Signa14o-NDise  Voter 


•  Ejcpai«Sibleto3?QwinBlbvJD5tAft|mgCi(fas 

•  ContmuGus  Volino 

•  LfOlnteatDrsof  con  ifvl  Voted  Signals 

•  BidH-id  Calibratw 

■  R^mc>(e  VtJied  Irrflicaiofs  P\nnm  Oiii 

•  4Vj  %  6  DoutifB  Si  fieri  Gold  PisTeri  44  Pin  Card 

•  Rfffnoiti  Di&alJJeJttputs 

•  MQfll 

Built,  lested  ar>d  calibrated  with  manual 
S3SQ.00 


Rack  mount  version  atsoavayabte 

For  mof  0  mformaEion  call  or  frril« 

DOUG  HALL  ELECTRONICS 

Voter  Department 
815  E.  Hudson  Slreet.  Columbus,  Ohio  43211 

(614)261-8871 
SEE  US  AT  DAYTON 

Bociih241  4  242 


CIRCLE  19  OM  READER  SERVICE  CARD 


$38/1000 


p]us52  00  shipping 


Thought  VOU  couldnl  stford  really  good  QSLs?  Thest  tiards 
wili  change  your  mind!  High  Quality  RAISED  ?R:!VTEDflSL 
CARDS  can  be  in  your  hands  for  only  4e  ^CHI  Beautiful 
Glossy  Jnk  on  Ivt^ry,  8lue^  Gray  or  Ye  Flow  671b,  Vellum  Bri^ta! 
We  print  in  blue  mk  m  the  format  shown,  If  yxiu  don't  wanl  the 
state  outline,  we  can  remove  it,  and  enlarge  the  calFsign  to 
balance  out  the  card.  NQ  EXTRA  CHARGE  for  ARRL ,  QCWA, 
AMSAT  logos  or  additior^al  wordiriLj  if  we  have  the  room. 
Order  w^th  confidence;  these  cards  are  the  best  value  in  Ham 
Radio  todays  Vour  satisfaction  is  guaranteed!  QLiesiions  about 
our  other  cards  or  to  discuss  a  custom  QSL  are  handled  on 
our  Rag-Chflw  line  (318)  443-726!  MasterCard  or  VtSA  orders 

onfy  can  TOLL  FREE  t '800-256-21  04 


f^WYORK 


B2eFX 


JAVA  C0HO4 


( 

19IWQ 

seamsm^uisi       1 

m 

«_n» 

4h 

LTt                ^- 

I^HI 

*• 

H>^ 


n  ^^  ^^  Q  ^t 


Network  QSL  Cards 

P.O.  Box  13200.  Alexandria.  LA  71315 
FAX:  (318)  445-9940 


CIRCLE  44  ON  READER  SERVICE  CARD 


The  Epitome  of  Excellence 


■  ■  I 


f'  i:    .      i    W^ 


Elevate  the  status  of  your  repeater  with  the  RC-850  Repeater  Controller. 


Ever  heard  a  really  great  repeater? 
One  that  sounds  superb?  Is  fun  to 
use?  And  benefits  its  ui>ers  through 
its  wealth  of  Interaclivc  features? 
Chances  are.  it's  controlled  by  an  ACC 
RC-850  Repealer  Controller.  Because 
more  d i scrim ina ling  repeater  owners 
choose  ACC  controllers  for  their 
sj^slcms  than  any  other.  And  the  850 
leads  the  industry  in  perform ajjcc. 

The  '850  is  extensively  programmable, 
using  interactive  Touch -Tone  entry 
and  voice  response,  or  a  computer 
termiinal.  Ml  remotely!  From  access 
codes  to  its  operating  schedule,  nearly 
everything  can  be  easily  changed. 

The  patch  supports  local  and  radio- 
linked  phone  lines.  A  three-tlerccJ 
system  offers  flexibiJity  in  call  routing, 
assli^nment  of  privileges  and  eontroL 
The  250  autodtal  slots  support  cv-^en 
the  largest  groups. 


The  Touch-Tone  activated  mailbox  lets 
users  leave  messages  for  each  other. 
The  system  »11I  leav^e  you  messages  If 
you  miss  a  reverse  patch  or  alarm 
Paging  support  includes  all  popular 
tone  formats  so  users  can  always  be 
available  without  having  to  listen. 

Multi-band  linking  extends  your 
repeater's  range,  ties  your  repeater  to 
others  for  emergency  and  public 
service  acti\'iUes.  and  lets  you  beticfit 
from  the  elevation  of  yot^  repeater  site 
for  working  all  bands.  Individual  user 
codes  offer  secure  access  to  selected 
functions  to  bar  unauthorised  use. 

The  top-of-theUne  *S50  distinguishes 
itself  as  a  stellar  performer  on 
hundreds  of  repeaters.  And  it  can  do 
the  same  for  you.  I.^am  more  about 
how  to  enrich  your  repeater  system 
by  contacting  us  dir^ctiy. 


QCC 


advanced 

computer 
controls,  inc 


2356  Walsh  Avenye,  Santa   Clara,   CA     95051     (406)  727-3330 


M 
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Number  20  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your 
Special  Event  two  months  in  advance  of  the  issue  you  want  it  to 
Bppear  in.  Forexampte,  if  you  want  it  to  appear  in  the  June  issue,  we 
should  receive  it  by  March  31.  Provide  a  clear,  concise  summary  of 
the  essential  details  aix>ut  your  Speciat  Event. 


WIAV  4-^6 


5IERHA  VISTA  AZ  The  Cochise  ARA  will 
hold  Its  annual  Hartife&l  at  Ihe  club  IrsiJiiog 
faciiily.  All  ham  r^te.  compiiTer  and  r&lat^ 
busine^i^  a/e  mviied  m  an«rtd  Ho  charoe 
fof  tailggLtef^  VE  Exafn^  Ovefnighi  RV 
caniptng  (no  hookups}  fivaiiab^  to  cli^b  rneirv 
bers  falkHn  on  14S  S2  qt  146  76  (-.0) 
Handicap  (acMtes  available  Contact  Boten 
HoiUsm  NTiNK  602^78^155  affer  6  PM  or 
wte  lo  CARA.  PO  ©oJf  IS55.  S*&rm  Vista  AZ 


MAYS 


MASSACHUSETTS  QSO  PARTY  Sponsored 
by  Ihe  Welles  ley  ARS  from  OOOOZ  Saturday- 
2353Z  Sjhday.  160-10  melors  CW  and 
phone  No  crossmo^Je.  crossband,  packet  or 
mpeater  contacls.  Frequenici«s  QW  15  kHz 
(jp  froin  ihe  bono«n  of  the  General  bamte. 
SS6  25  kH z  up  from  Ihe  bottofn  ef  Ifie  Qener' 
al  phoAi&  o^nd^  Nfivice  and  Techfiicien  CW 
and  SSB  bands  Exchange  BST  and  QTH 
(couniy  fof  MA  ^alioRSj^  stale,  pfovince ,  Of  OK 
CDiHiliy  l0r  ptfier^  Work  ^atkms  once  per 
band  ami  mode  MA  io  MA  cotitacts  allowed 
Poinls:  1  per  phone  coniact,  2  per  CW  oon- 
tact.Comacis  with  dub  station  WlTKZcouni 
5  points  MA  Elalions  multiply  total  OSQ 
points  by  number  of  states,  ote,,  and  MA 
Gounlies  worked  for  final  scor^.  Others  multi- 
ply total  O30  points  by  number  of  MA  coun^ 
ties  [max  t4)  worked.  Cerilficates  awarded. 
Mat!  logs  by  6  June  to  WeO^hy  ARS.  MA 
Q&O  Party.  21  f  Wa^ington  St ,  WeOesJsy 
H4A  02181 

BEMIDJI  MN  Ihs  Paul  Btinyan  AftC  win 
hold  rts  annyat  Hamfest  at  the  V.F.W.  Ctub 
from  8  AM-3  30  PM.  Dealers.  eMems and  flea 
market  Tafk-mon  t46.i3/ 73  Contact  Caro^ 
Jolmson  KA§AJD,  1503  Je/ferson  ^ve,  SW, 
aemtdjiMN  56601  218-751-7920. 

CEOARBURG  Wl  The  Ozaukee  Radio  Club 
will  hold  its  12th  annuaf  Swapfeaton  Jot  High- 
way 60  and  I,  20  miJes  north  o^  MMwaukee 
from  &  AM- 1  PM  Exhibiiorset  upat?  AM,  t3 
per  4'  table,  Admission  S3  at  the  door.  Talk-in 
on  145.37/97,  224tBi222  580  and  t46.S2 
SASE  to  ORC  Swap.  N54  IS  Crystal  Springs, 
FfEdoni^  Wi  53021.  4 14-6^2-2329- 

DWEGONV     SoultieffirierAROiiVholdilS 

Hamfest  ai  the  Marnn  Piuk  FiirgrourKlB  from 
8AM-4  PM  Indoor  and  outdoorllBeiiiarketa, 
VE  exams  Admisskm  %A  at  gale:  tailgate  SO. 
Tables  Si5  3lsT  annual  Banquet  is  $15  per 
person  in  advance,  (included  general  ad- 
miss  iorsj  Contact  STAHC,  PO  Box  7082, 
EndicQttNY  (3760 

DULUTH  MN  The  Arrowhead  RAC  of  the 
Dujuth/Superlor  area  proudly  presents 
SWAPFESt  '90,  whrch  will  be  held  at  the  First 
United  Methodist  Church  trom  lO  AM-3  PM 
Admission  S4.  4'  tabiee  $5.  Talknn  on  146.34/ 
.94.  Coniact  Duaa^  Hynn  KB§LC,  4907  Pba- 

tmfy  sewer.  Dv/t/m  mn  55S0i  213-5^- 

4560,  Tfmm  will  also  be  License  Exains  held 
M  ttw  doixmmeni  Service?  Building.  For 
pre-fegtstfaitof)  Of  info  contftd  J&hn  Craw  KA/ 
OSYN.    t36S  Roland  Road,  C/oquei  MN 
55720  218-879-5356 


MAY  5-6 


GREENVfLLE  S€  The  Blue  Ridge  ARS 
proudly  spo  nso  rs  1  he  Green  v  i  He  H  am  test  and 
iEfectron^c  Ftoa  Market  al  the  American  Le* 
gion  Fairorounds  from  6  AM-5  PM  Saturday; 
B  Ah/i-$  PhA  Sunday.  Advance  admission  $4, 
£5  at  the  oate  For  tkketa  and  ^nfomiaiion 
$and  SASE  lo  Bine  Rkige  Amateur  Radio  So- 
ciety. PO  Box  675  r,  GrB^nv}U&  SC2WQ^ 


MAYG 


O  ALTON  MA  The  NOB  ARC  Mayflea  witt  be 
heW  at  %t^  Da  Hon  Amencah  Legion  staiting  al 
dawn  Admission  ST,  XYLs.  VLs  and  Kids 
free.  TaJkin  on  I46,si .  For  tnto  call  4i3-i^fl- 
8452, 


MAY  12 


MANITOWOC  Wl  The  Mancorad  RC  will 
sponsor  their  Hamfest  al  the  Manitowoc 
county  Expo  Center  trom  3  AM-5  PM.  Bea. 
market^  tiam  and  (XMmputer  egyipn^ent,  VE 
exams.  Camping  available  via  Mditftowa^OQ 
BfpoCwatF,  414-683-4378  Admission  S2 
In  advance,  S3  SI  the  door  Tables  e' $3,  with 
electric  OufM  S5.  Talk^m  on  147.03^,63  or 
146  01/  61  Send  SASE  to  MmtCOfvdRC.  PO 
Box  204.  MMMomx  Wl  54221^(^04  or  call 
f*^>  "R9d"  4 14^^84-9097;  (nights)  "Lou" 
414-^682-2557 

CLlf^TON  lA  The  Clinton  ARC  will  hold 
"HamfesE  90"  at  the  Iowa  National  Guard 
Armory,  There  will  be  a  limited  outside  area 
for  trun^  sales.  Gale  open^  at  G  AM  Trckels 
are  $3  advance.  $4  at  the  gate  Tables  S5  VE 
E3(ams,  Talk-in  on  145.43  repealer.  Contact 


Darryl  P&t$rser)  KD&PY,  R,R.  #t  Box  $4, 
Bry^fit  W  52727.  319-682-7359, 

JEFFERSON  Wf  The  TrM:ounty  ARC  will 
hold  ils  annual  Hamfest  from  6  AM-?  PM  al 
the  Jeffer^^ft  County  Fairgrounds.  This  wiU 
be  an  indoor  ^outdoor  eveni  Indoor  space  re- 
quires reservation  (S3  per  table)  Advance  ad- 
rnission  is  £2  50.  $3  at  the  door  Free  parking 
TaOc-in  on  the  1 44  89/T45.4t  repeatef.  Send 
an  SASE  to  TCARC.  PO  Box  I  tZ  JeffefS&n 
Wi  53549. 


MAY  13 


WESTMINSTER  MO  The  2nd  annual  Car- 
roll Couniy  Computer  Fast  and  HAMBOHEE 
will  be  held  at  the  Can^oJI  County  AoricultLiral 
Center,  sponsored  by  Summit  ARA.  Doors 
Open  at  B  AM  Admission  is  S4  Handicap 
parking.  TaUgating  starts  at  6  AM,  S5.  Insidio 
tables  %&,  inclu-dinQ  electricity  Tatk-in  on 
224  6S.  224  64.  146.52.  Contact  Ai  Parker 
KS3L.  c/oSARA.  PO  Box  34f.  Rand^Sstomt 
MO  21133  ot  can  30  f-  74  7-2076 

ATHENS  OH  The  Athens  County  ARA  vnll 
hold  its  11th  annual  Hamfest  at  tt>e  City 
Recreation  Center  from  B  AM-3  PM.  Admis- 
sion IS  $4,  spouses  of  hams  free  Outdoor 
space  free  lor  laitgaters.  Indoor  space  avail- 
able by  advance  only.  Taik4n  on  145. 15/. 55. 
Contact  John  Diddle  WD8JLM,  30  Woad&r 
Hiffs  Dr..  Athens  OH  45701.  614-594-6901. 
Or  wrjle  to  C3rU  Denhow  KA3JXG.  63  Morris 
Ave..  Athens  OH  45701. 


MAY  u 


BOULDER  CO  r ^  wtll  be  a  VE  Team 
Teei  ai  the  American  Legion  al  7  PM.  Pre- 
registriMion  preferred.  Coniaa  Barti&ra  Mc- 
Ckine  mSWS.  303-530-  J872. 


MAY  1fl-20 


TULSA  OK  Tne  1990  Grei^n  Country  Ham- 
fest will  be  held  at  the  E^po  Square  Paviilion^ 
Advance  admission  is  $5,  $7  at  the  door.  Ta- 
bles are  34  in  advance,  $5  at  the  door.  VE 
Exam  pre-reg^stration:  VE  Enanis  Attn: 
KA5ViL  G^orgtA,  5332  S.  frvington  Ave.,  Tvi- 
sa  OK  74135-  Pre- registration  required  for 
Saturday  test^  Send  a  form  610  with  a  check 
payabte  to  AR  R  L  VEC  f or  $4  ^  and  a  cpp^  ol 
yoitr  ii^nse.  We  will  not  have  a  copy  mactine 
avaiiabie  at  this  site.  Walk-ins  peirnined  on 
Sunday  Ejcarrs  are  at  1  PM  Saturday  and 
9-30  AW  Sunday,  Tattt-in  on  146  31/  91  ipth 
mary),  146  29/. §8  f Secondary).  Open  auto*' 
patch  on  SB  during  Harnfesi  Hamfest  reofs- 
tfatfon  Green  Country  HAmfes!  1990.  PO 
Box  4283.  Taisa  OK  74149-0283  9 1 8-272- 
3081. 


MAY  19 


MAY 00 AN  NO  Th e  S nake  Miju n tain  Rad lo 
Assoc,  will  sponsor  the  2nd  annual  Snake 
Mountain  Hospitality  Bash  from  8  AM-4  PM 
al  Farris  Memori^al  Park-  Free  laiigating.  Pnze 
tJCkets  S2  Tables  S4.  Talk  m  on  147  390. 
Write  Willi  SAS8  to  Jim  PHifftps  AA4QT^  PO 
Box  €48.  Ridgeway  VA  24 148 

EPHRATA  PA  Lancaster  Coynly  Hamfest. 
sponsored  by  {he  Ephraia  Area  Repeater 
Society.  Inc  .  will  be  held  at  the  Ephrata 
Senior  H^9h  School.  Set-up  at  6  30  AM  Gen- 
eral admission  al  8  AM.  Handicap  accessible. 
Amateur  Exams  from  9  AM  Entrance  fee 
$4,  tailgating  $3,  instde  tablf^s  $6-  Talk-in 
on  M5.45,  146  52  and  444,65.  Call  Tom 
Yoangberg  K3RZF  At  215*267^2514  atl&f 
6  PM  or  write  EARS..  906  Clearvi&m  A\re.. 
BptifatdPA  17522 

SPRfNGDALE  AH  Hamfes)  90.  SfMnsored 
by  Uie  i'^ckrthwesl  Arkansas  ARC.  wilt  be  held 
el  file  Community  Builiding  at  the  Rodeo 
Grounds  located  at  East  Emma  Ooors  open 
from  8  AM-4  PM.  Free  admission.  Tables  are 
%S  each.  Advaric^  taMe  regisi ration  ts  a  must. 
Taitgating  ts  $4  per  vehicle  Free  parking. 
Talk-in  on  146.76  (-600)  Conlaci  Mike 
Lomnz  N3FJJ,  Rf  2  Box  160A.  Prairie  Grove 
AR  72753.  (501)  84S-2516  t?venings.  Viei 
packet.  N8FJJ  m  KA5BML.AR.USA. 

CADILLAC  HI  The  annual  Swap  and  Shop 
sponsored  by  ihe  Wexaukee  AFlA  will  tie  field 
at  Ehe  Cadiltac  Middle  School  from  B:30  AM^ 
2:30  PM.  Admission  $3-  Tables  S6  Talk  tn  on 
146.38/96  repeater,  (^ontacl  John CrAdikxik 
KX8Z,  616-797-5491  Of  write  l^e^aufcee 
ARA,  POBox  1$3.  Carmx  Ml  49601^ 

COLORADO  SPRINGS  CO  PtkesPeaftBa- 
dio  Amateur  Association  will  hotd  ils 
Swapfest  at  ttw  Rustic  Nitte  Mall.  No  entry 
fee.  Wheelchair  accessible-  Tables  $10  ad- 
vance. $^2  at  the  door.  Contact  Rick 
WBTTHT.  719-599-7665.  or  write  PO  Box 
16521,  Coiorado  Springs  CO  80935. 


IVIAV  19-20 


YAKIMA  WA     The  Yahima  ABC.  W7AQ,  is 
celebrating  iis  60th  anniversary  at  the  Queen 


Gym,  Saturday  from  9  AM-4  PM,  Sunday 
9  AM-1  PM.  Features:  Vlsiling  Soviel  Ama- 
leufs,  Swap  n  Shop,  VE  Exams.  Banquet  & 
program,  and  cofisi:gnmenl  table  Advance 
Adr?iiS3ion56.  SBatihedoor  Tables S7  each. 
Tafk^  on  146  06f  66.  Cor^iact  Y9klms  ARC 
W7AQ.  PO  Box  9211.  Yakima  WA  98909^ 
Mary  Wrkfman  KB  7AMF.  SO9-248-5007. 

HARTWELL  GA  Anderson.  HartweJI  and 
Toccoa  A.R.C  wiif  sponsor  a  Hamfest  at  ttw 
Lake  Hartwell  Group  Campgrourrd  from 
7  AM^  PM  Satufday.  7  AM-2  PM  Sunday 
TaEk-in  on  147  330/. 930- 146  715/115. 
Contact  B.J.  Tayior  WD4CUK.  Rte  5  Senic 
Drive,  Toccoa  GA  30577:  Cart  Davis  KY4T, 
Cofisge  Av0.,  Hartw^U  GA  30643i  Jon&s 
BeasTey  N4VNJ.  Rte  2  Box  21.  Lavofria 
GA  30553. 


MAY  20 


OLD  WESTgyRY  NY  The  long  laiaod  Mo- 
bile ARC  wfl  hokl  a  Hamfest  at  tte  New  Yodi 
Institute  of  Technology  from  9  AM-4  PM.  No 
advance,  S5  al  The  gare  EichibiloiiSS.  Talk-in 
on  146.^/.SS  Coniact  Neil  Harfman  WE2V. 
(5 16}  4^-5549  or  Mark  f^dei  NK2L  5fB- 
796-2366 

PAR  AM  US  H4  The  Bergen  ARA  will  spon- 
sor a  Hamfest  al  Sergen  Community  College 
from  B  AM -2  PM.  Unlimited  free  close-by 
parking.  VE  Exams.  Sellers  SSpersioi,  unlim- 
ited space  available  Buyers  admitted  free. 
Talk-in  on  W2AKR  M6.790.  Contact  Jim 
Jo^ee  K2ZD.  288  Ridgewood  8ivd  North, 
¥^fwoodHJ 07675  201-664-6725  For  VE 
testing  contact  Pe^  Adefy  K2MHP.  1 3-30  Ed^ 
ward  Si..  Pair  Lamt  HJ  074W  20t-796- 
6622. 

i>eOTONE  IL  The  annual  Hamlett  spon^ 
sored  py  the  Kankakee  Area  Radki  Society 
wWI  be  held  at  the  Will  County  Fairgrounds 
from  B  AM-2  PU  Indoor  exhibitSn  outdoor 
flea  market.  Free  parking.  Set-up 6  A M-B  AM. 
Overhigh  I  RV  parKmg,  no  hookups.  Admis- 
sion $2.50  advance,  $3  at  the  door.  Talk-tn  on 
1 46.34/94.  Contact  KARS  c/o  Frar^k  DafCan- 
ton  KA9PWW.  R.R.  ^1  Box 381.  Chebanse  (L 
60^2.  8^6-937-2452  t>&fore  4  PM  CST  or 
615-932-6703  after  4  PM  CST 

WRKSHTSTOWM  PA  The  Wafrmnster  ARC 
witl  sponser  its  t6lh  annual  Hamfest  at 
ttv  Middlcttwiin  Grarb^e  Fair  Grounds  begin- 
ning at  7  AM.  S«l-up  at  6  AM.  Adnrnssion  is  S4 
per  person  (XYLs  and  children  free)  Free 
parking.  Talk-m  on  147.69/09  repeater, 
223.76/222.16  repeater,  52-04/S3.04  re- 
pfialeror  146  5?  Simplex.  For  pre- registration 
and  info  coniaci  Btii  Custck  W3GJC.  215- 
441-8043. 


MAY  26 


DURHAM  NC  The  Durham  FM  Association 
will  hold  its  16th  annual  DURHAM  FEST" 
under  the  South  parking  deck  of  ifve  South 
Square  Mail  stropping  center.  Handicap  ac- 
cessible.  Limited  AC  powver  available  for  deaf- 
er requBemenis  artd  equipnvent  testing.  AdP 
vanoe  tickets  are  $4 ,  S5  at  Ihe  door  Talk-iia  on 
the  WA4WT)U  147  625/223  repeater.  For 
Itckets.  send  SASE  arvd  payment  to  R.P. 
Bii^himann  N4iQA^  13t4  Ctianey  Rd.. 
Ral&igh  NC  27606.  Tables  S6  Inquiries, 
reservations,  may  be  direcfad  fo  E.R.  Lappi 
W04LOO.203  Lynn  Dr.,  CarrboroNC  27510. 
day g  at  9 1 9-^4 1  -  7GSfi ,  eveni  ngs  before  9: 1 5 
PM  at  919-942-4076-  For  general  Info  oofi- 
tact  Sid  Edwards  W4QWM,  1700  High  St., 
Durham  NQ  27712.  For  FQC  Exam  into,  con- 
lad  Pete  Goolsby  KY4Y^  120  Radcitff  Cin^^ 
Durham  ^^27713 


MAY  27 


CHICAGO  li  Chic^o  ARC  will  hold  its  an- 
nual Hamfest  and  Auction  M  De  Vry  Ins^iute 
o<  Technology  Free  parkirtg.  Far  delaflsand 
resenraiions  call  312-54S-3SSZ. 

WEST  FHIEHDSHIP  MD  Ttie  Marytand  FM 
Association r  inc.  witi  hold  its  ai^nuai  Memorial 
Day  Hamfest  al  the  Howard  County  Fair- 
grounds from  0  AM-3  PM.  Talk-in  on 
WA3DZD/Repeaief  {146.16/146.76.  223.16/ 
324.76  and  449  0/444.0)  Premises  MUST  be 
cleared  by  5  PM  Donation  £4.  Tailaating  S3. 
Insufe  labile  rentals,  advance  51 0,  $15  at  the 
gale  (if  available)  DnJy  PAID  table  leserva- 
lians  accepted  Make  checks  payable  to  MF- 
MA.  )nc  For  reservations  contaict  Meivin 
Ssym  WA3i<2R.  15809  Potnter  Ridge  Dr.. 
Bomie  MO  20716  301-249-6147  Cornmef- 
ciaf  vendors  mist  have  proper  taxilDeRBe 
cenjficates  avaiiabie- 

OUEQEC  The  Quebec  Provincial  Hamfest 
will  be  hejd  at  ihe  Tracy  Curling  Club.  Admis- 
sion $6.  Outdoor  table  $e,  indoor  table  $10. 
Limited  quantity,  please  reserve  before  May 
1 5th  Open  al  0900  (070O  exhlbHors)  Coniact 
^ref -Tracy  ARC.  PO  Box  533,  Soret  Q.C 
J3P5miJanada 


SPECIAL  EVENT  STATIONS 


MAYS 


USS  OL  Y  MP  I A  The  Otympia  RAC  wilt  oper- 
ate WA3BAT oo  board  Admiral  Dewey's  fti^ 
ship  the  USS  Oh^mpia  from  1 400Z-2000Z.  to 
OMfifnemorate  ihe  92nd  anniversity  of  Adm. 
Deweys'  triumph  ovef  tfie  Spaniill  Fleet  at 
the  Battle  of  Manila  Bay  dunr«  the  Spanist>» 
American  War  Frequencies:  (±5  kHr  QRMj 
CW!  7133,  21133  and  2BT33-  Phone:  3865, 
7245. 14265,  21355.  26355  af>d  145  27  MH£ 
FM  RTTY  on  20  and  10  meters  For  certify 
cafe ,  send  QSL  and  9xl2SASEwilh3u  nits  of 
postaoe/IRCs  lo  Ofympia  RAC,  PO  Box  928, 
Phifadetphia  PA  19105. 


MAY  5-S 


MUSKEGO  Wl  The  W/K  ARC  wtll  operate 
Station  AE9K  from  the  Nchols  Astronomical 
Observatory,  from  14|»0Z  Saturd^-CteOOZ 
Surtday  to  commemoraie  Natkmai  Aatrono- 
my  Day.  Frequencies'  14.250,  21  360,  and 
2e.4SO  MHz.  Af^  kx>k  for  AE9K  on  RSIO  m 
tlwCWmode.  For  special  OSL  send  an  SASE 
lo  Nichols  Observatory,  ^65  Ptoneer  Rd. 
Rschfiefd  Wi  53076.  SWL  repons  are  weK 
come  and  qualify  for  the  special  QSL 

COLUMBIA  SC  The  Columbia  ARC  will  op- 
erate r^40WL  from  1500Z  Saturday-ZI  OOZ 
Sunday,  from  the  South  Carolina  Stale  Capt- 
111  Grounds  in  conjuhction  with  the  Annital 
May f est  Cerebration.  Frequencies:  SSB 
as  400,  21  400.  14.2S0.  7.200  MHz  and  CW 
26,200, 21 .040. 14.040, 7.040 MHjC  OSL wilti 
SASE  to  CA/fC  Mayfem,  PO  Bm  S602:Co- 
hmbmSC29eS0 

rOWSOI4  MD  N3HFS  wi!l  operate  from 
1S^Z-2dO0Z  Saturday,  and  from  10OOZ- 
2300Z  Sunday,  to  cetebrate  the  23rd  annual 
Towsontown  Sphng  Festival.  Rain  dates  are 
May  12-13  Frequencies  14  255,  21.355, 
29,355.  and  14S.56  MHz  phone,  10  end  15 
meter  Hovice  CW  bands,  15  and  20  meter 
RTTY.  and  146.030  packet.  For  QSL,  send 
your  OSL  and  SASE  lo  305  Cohhiat  Coijrt. 
mwson  MD  2 1204 


MAY  6 


NEVADA  The  Nevada  QSO  Parjy.  spon- 
sored by  the  Frontier  ARS,  wilf  be  heM  OOOOZ 
Saturday-0600Z  Sunday.  Work  statksns  once 
pm  bmd  per  mode  Exchange  R  ST  and  state/ 
province/country.  (Coiinty  for  Nevada  sta- 
tions.) Frequer>cies  6  meters- ISO  meters. 
Modes:  CW,  SS8.  RTTY,  SSTV  and  packet. 
Scoring-  1  pt,  phone  QSO;  2  pts,  QSO  other 
modes  Multiply  by  number  of  slates/ 
provinces/counlrles  (Nevada  muiitiply  by 
counties).  Certificates  awarded  to  top  score 
AAch  state^provlnce/DXCC  country.  General 
and  above/No vice/Te<rh.  mail  entry  by  June 
1 , 1 990  to  Jim  Frye  N  W70, 4 120  Oakhiit  Ave., 
Las  Vegas  NV  89  t2l 


MAY  10 


PROMONTORY  UT  Tne  Ogd^.n  ARC  WiU 
Operale  WJTH  from  Promontory  Sumrrwt  10 
oommemoraie  ihe  1 2l5t  year  of  the  dnvtng  of 
the  Golden  Spike  Operation  lime  from 
00012-21002  Frenquencies:  3,970.  7  270. 
14  280. 21  375,28.415.  Send  OSL  and  SASE 
to  Ogden  ARC.  PO  Box  5353.  Ogden  UT 
84409. 


MAY  11-13 


ESCONDIDO  CA  In  conjunction  wlih  the 
AnnuaJ  Avocado  Festival,  the  Escondido  ARS 
wilt  operate  specitf  event  sfairon  WAgYOQ 
on  Ihe  fsstivai  grounde  from  OOOOZ  May  1 1- 
2400Z  May  13.  SSS  operation  M  3950,  7250. 
21350  and  2S4S0  kHz  CW  operetion  wtH  be 
60  kHz  up  frorn  (he  band  edges  For  an  uti- 
foided  commemerative  cehrficate.  sernf  OSL 
and  lafge  SASE  (2  umts  of  postage}  to 
£A-R.  S  ,  2435 Our Couhtry Road.  E&cortdkio 
CA  92025. 


MAY  19 


WASHINGTON  DC  The  Peniagon  ARC  will 
operate  K4AF  in  celebration  ol  Armed  Forces 
Day.  Frequencier  Phone-7  235.  14  235; 
CW-7  035.  14  03S  For  QSL.  send  QSL  and 
SASE  to  PARC.  PO  Box  47063.  Washington 
DC  20060  Piease  irKlude  SI  if  y^y  want  an 
SxlOcertifk^ate 

PASADEHA  MD  The  Bay  Area  ARS  wifi  op- 
erate Station  KU3t  to  commemorate  the 
I46th  anniversary  of  ttw  telegraph  message 
"What  Hath  God  Wrou^it?",  transmitted  on 
an  expenmental  line  from  Washmglon  DC  to 
Bah i more  MD  CW  Irequencies  (MHz);  7  1 10, 
14  035,  21.110,  2a  1 10  For  commemoraUve 
certificate  send  your  QSL  card  (SWL  listeners 
Bend  details  of  a  QSO)  along  with  e  large  (81^ 
jc  11}  SASE  to  The  Bay  Area  Amateur  Radio 
Society,  PO  Box  305,  Pasadena  MD  2t  122- 
0^35 
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A  CURE  ^A/AS  FOUIMD 


1.    REFLECTED  POWER-ITCH 


.    KNOB-ITUS 


3.  QRM-DEAFHESS 

4.  BUTTON-PHOBIA 


5.    SWITCH-CANKER 


6.  SUPER  TUNER-BLUES 

7.  CROSS  NEEDLE-EYES 


AUTOMATIC  ANTENNA  HATCHER     ® 

FOR    ALI.   S.a.B,   RAOIOS 

■^  ONE  SHOT  QUARANTEBO  TO  LABT 

AT  l_EABT  FIVE  YEAHBI 

MAXCQIWI,    INC.    BOX    SOS,   FT.    t.AUO.,    Fl..  33308 

306-  Ba3-B3S9 

. THE    BOTTOM    LINE:       "iWAXCOIVl    XA/ORKS" ^ 

CmCLE  101  ON  READER  SERVICE  CARD 


Ham-Com  '90 

June  8-10, 1990 

Arlington  Convention  Center 

DFW  Metroplex,  Texas 

For  Information  Call  (214)  521-9430 


SMALLEST  Full 
Duplex  Interconnect 
Available 

Only  5.75  W  x  1.5  H  x  7.75  D 


The  FDI-2200  is  a  microprocessor 
controlled  basic  interconnect,  designed  for 
applications  which  do  not  require  multiple 
ANIs  or  air-time  billing  features.  The 
FDI-2200  can  operate  either  full  or  half 
duplex.  Our  Quick  Start  Set-up  procedure 
gets  the  FDI-2200  up  and  running,  without 
complicated  programming. 


FEATURES: 

User  Programmable  CW-ID 

Hook-Flash 

Tum-A- Round  Beeps 

One  to  Eight  Digit  Codes 

Auxiliary  Relay 

Toll  Restrict 

Toll  Restrict  Defeat  Code 

Tone  or  Pulse  Dialing 

Call  Limit  Timer 

Mobile  Activity  Timer 

Ring-Out  (Reverse  Patch) 


INTERCONNECT 
SPECIALISTS  INC. 


Phone  [407J  332-0533  •  Toll  Free  800-633-3750 

1215  N.  CR  427  •  Suite  105  •  Longwood,  Florida  32750 

FAX  NO.  (407)  332-4912 


CIRCLE  100  ON  READES  SERVICE  CARD 


QUORUM 


Weaker  f  tt£simiie  Pffrducts 


/" 


71 


'^B  C31_:CtRt  '  ?Ll: 


SJ75M 


Fully    Integrated 
Fultv    Affordable 

I  ifmlly.an ^rfttrdiihlc,  easy  m  u%e,  liiLally  inEegniled,  profesitiiina!  quality  We^ilher  Fsc- 
Kiriillc  Sy?)ictn  Tnr  iht^  ^ritm^  ijmuf eur  or  CKpcrimcntet.  I~lcre's  u  fexiEiire  summun' 

Onr mijilnl SlK'-f6'Jl down aonvt'Her buiLsts a lypjc^il  I  dB  nnUc  figure, ^2 dB gain  tind 
uvcii  itahllijeU,  Cftnpyrjjture  corriperLsaicd.  lucul  osdllittdr  for  LiJifiiirpa!.stfd  perrur- 
muiiix  and  reliable  operaiicin. 

Our  mtydei  SL^i J7  rsci^ft  wn>rL4<p  in  tamiem  urtili  oui  Wef^  NT  Aidapicr  for  (Qt;il 
prt^psni  cootrol  of  frequency,  ^in,  preamp  poMcr  and  ij^t  port.  It  bo^ES  BS  uV 
i4^n^iiviiy  and  45  KHz  bondwidtb  finrofrtuiiuin  recqidcfi  of  GOES  and  polar  wbiterik 

Out  Wcfax  PC  4dt^eritsnm&  an  on  hu^nl  mjcfo-fl^mpulf  r  to  de-couplt  image  ac- 
quifiilinn  fnun  Ft."  liming,  Aulomaiic  g^in  eunLfOl  ^uanuitces  ptJi^Ci  itnygc  c<iintrasi. 

Ti TWfHT  Zf>  cif  the  PC  stifware  provides  user  con^gurable  scTups  to  HOT  kty  switch 
liLa^vecEi  iitVA^e  sources  and  i'rcquendcs  utong  with  auEommic  image  iiync  in  ALL 
tntKles  and  imicr  controlled  iirici^ti  ut^qut^iition.  tmage  ediliiig  sind  real  lime  palette 
triiiinipuEaLlEiti  rimtid  uut  Oie  kc>  fc^utur^. 

For  mnre  Irifbitnaiimt.  deiiiR)<  recpires^ or  ontcf^^  call  the  number  below:  or.  cati  our 
Biilleiia  Board  ai  iail}  4d4-7284  and  dOMnluod  i  (kmci  now. 


Q-Ufiriim  CcimiBttniciiltfinK^  Inrorpunttd 
POBov2T7  Grapes  int.  lie  16i$|  (ftltl48^'^M1 

Q    See  Uji  Mi  DavrfMi  irt  Hn:  Down  LiiJil  M1crc^^i;lve  Hftoth     j 


Number  32  on  your  Feedback  ceird 


H 


4M  HELP 


CIRCLE  24  ON  READER  SERVrCE  CARD 


Your  Bulletin  Board 

We  &Pd  hAppy  to  provide  Ham  H&fp  Ustings 
(fee  on  d  Bpsce  avatl^tiB  b&sis.  To  moMe  our 
/bd  e&sier  and  to  er^ure  thai  yout  ii^Ung  s 
cofmci,  0»m0  type  0€  prim  your  request 
dearty,  doob^  ^iac6d.  on  a  tun (3^' M  tt'} 
sheet  otp&p^.  You  may  also  upiomi  « Imting 
as  &mffit  to  Sysop  fo  tfw  73  eeS.  (l^OO&aucL 
8  dam  mts.  m>  parity,  i  st<^  bit.  ($63}  S25- 
4438).  Use  upper-  af\d  low^r-ca^e  lett&rs 
whBTB  appropriate  Afso,  print  rtumbefs  care- 
fully—a  J.  for  exampiet  car}  be  misread  as  the 
fetters  1  or  L  or  even  the  number  7.  Thank  you 
for  ym/r  cooperation. 

t  nm4  pfogram  miog  i  niormai Jon  on  a  Pace 
Landm^ler  H  UHF  mobrte  It  anyone  nas  a 
servta^  manual,  pleasfi  call  me  at  (21 3j  B2&- 
2227  Of  leave  a  note  lor  rrve^  I  will  pay  for 
postage,  phone  call.  Btc.  Thank  you  £711^ 
Fox  N6QK8,  PO  Box  5324,  fuUertOfi  CA 
926$$. 

I  would  like  to  make  contact  wtth  anyone 
thai  use>4  a  Zenith  Z170  computer  lor  ham 
use.  Msg  Skip  Bartey.  HH€,  ^th  Stgrial  Bn., 
eox5eiAPONY09t73. 

Need  Irifo  on  siibstiiuttng  tubes  for  ongirtaf 
7094a  in  Hallicr^em  HI  4L  S.  Kiraty  WA20t 
51  Ramon  &ivd.,  FreettokS  NJ  07728.  (20t} 

I  need  Ihe  owners  mianual  and  schematics 
for  the  Aliied  AX- 190  I  will  pay  copying  and 
shipping  coals.  Also  wani  info  on  any  ham 
software  or  ideas  tot  new  stuff  for  the  Macifh 
tosti.  Thank  you.  Kevin  iter  iOndefen  KJ4QF, 
USAFSSuiOp.POBox372.^^^NYaSi:^. 

Wanti^;  Sc^emaiK:  diagram  with  or  wiflv 
out  manual  tof  itie  Knighi  s^ne^/square  i^ave 
Generator  Model  KG-68B.  Will  pay  costs,  Har- 
ry Gr0uftch  WASiWI.  442  S.  Aipme  Rd., 
Orange  CA926BB. 

Needed:  Manual  h  schematic  for  Hewlett^ 
Packard  Model  SO^E  Signai  Genereior.  Will 


pm§  postage  &  copying  co9tS.  Aik«  CdSbiim, 
1422  Evefvmr  Bd.,  San  Di^go  CA  92U0- 
1SS7. 

Wanfed:  Ur  1(x  for  rapid  ag»ng  of  Kenwood 
TS-6S05  iransoeijvers.  Lin  Hamilton  NJSYt 
1 150  Capiioi  Drive  0B4,  San  Pedro  CA  90  732. 

Wanted:  Manuals  for  Kenwood  TR-76aO 
and  A76  memory/scan  add-on.  Sought  used, 
bul  no  manuals  avaiiable,  and  some  opttons 
are  not  easily  deduced  John  Cter*;  IQ07 
FpmfettSt..  SccttC^  MO  63790  fff 4)364- 
2791 

I  am  tooling  for  hetp  finding  a  majunl  and 
sctiematic  tor  the  Ham  Keyer,  Model  HKSA,  I 
am  willfng  to  pay  a  reaaonable  p<ice  and  ship- 
ping costs.  Hanii  GiM,  72t 2  Laurel  Av&.,  St. 
PauiMN5Bl04. 

Need  a  schematic  for  thtii  Ragiency  Modal 
STL-301  high  band  VHF  commercial 
lFinsc«i¥er.  Wtll  pay  costs  Thanks.  BiH  Gr»^ 
ham  N5LMX,  9704  t$4th  Street  Ea$h 
PuyaBup  WA  96373. 

Mectf  a  copy  of  the  schematic  jjortly)  for  a 
Heaihkii  SGQ  Signal  Generaior.  All  feplfM 
acknowledged,  Ihankst  Greg  Magarie 
WAIVIL  33  BMrnesdafe  Rd..  Natick  MA 
at760. 

\i  anyone  has  info  regarding  UHF  &and 
modifications  tor  the  FT^70  HT  for  the  470 
MHz  ban<l.  pFease  leave  E-Mail  on  the  73  BBS 
kJt  £^ain. 

I  wou  Id  I1  ke  to  hear  from  any  ham  who  has  a 
DJ£UT'Muftiband  Beam  by  Sotrtmer,  t  am 
having  VSWR  problems  on  the  17  and  30 
Meter  bands.  Thank  you.  Da(»  McMindes 
£L^0CrKA4HBW,  American  EmbassyVQA, 
APONewYork09t55, 

Does  anyone  have  a  manual  lor  the  Tempo 
One  HF  transceirver?  I  will  pay  copying 
Charges.  Geoffrey  De^sey,  f9  liibpie  Ave., 
PO Bo:f  476,  MttMaon NJ §794^  (^t}379- 
740a. 

NEEDED:  Papers  arwi  technical  programs 
for  presentation  at  the  Centra]  Stales  VHF 
Society  conference  in  July.  Contact  Jcn 
Jones  NO0Y,  T  Hff  Gafewood  Ct..  Wiohita  KS 
67206  or  John  Lock  KF0M.  14273.  St.  Cfm 
Wichita  KB €72^3. 


1000  MHz  In  One  Sweep! 

AVCOM'sNevMPSAeSA  PortableSpectmmAnalyzer 


The  newest  in  the  line  of  rugged 
spectrntn  analyzers  from  AVCOM 
offers  amazing  perforirtance  for  only 
$2,855 

AVCOM  S  new  PSA-65A  is  the 
first  low  cost  general  purpose  port- 
able spectrum  analyzer  that's 
loaded  with  features.  It's  smaH, 
accuratBp  battery  operated,  has  a 
wide  frequency  coverage  -  a  must 
for  every  technician  s  bench.  Great 
for  field  use  foo. 

The  PSA-65A  covers  frequen* 
Cies  thRj  1 DOO  MHz  in  one  sweep 
wiih  a  sensitivity  greater  than  -90 
dBm  at  narrow  spans.  The  PSA- 
65A  is  ideally  suited  for  2-way  ra- 
dio, cellular  cabie.  LAN.  surveil- 
iarK;e,  educattonal.  production  and 
R&D  work.  Options  include  ire- 
quency  extenders  to  enable  the 
PSA  65A  to  be  used  at  SATCOM 
and  higher  frequencies,  audio 
demod  for  monitonng.  log  periodic 
antennas,  carrying  case  (AVSAC), 
and  more- 

For  more  information,  write,  FAX 
or  phone. 

>«^COM 


SWiEPRATEcpr«i^ffl« 
speed  ol  nt  laecp  across 
Ihe  CRT 


Portabie.  atlracliveiy^iyied 
package  and  ergonametn- 
cally  erf$iri«t«red  front  pansL 


Ldrge  bright  ifoeen  for 
oiddoor  ai^  indoor  i£e 


VERT  is  used  to 

posmon  tie  ifsptay 

onltesf««n        SCALE  M€»  an  antfriMH 


CiffTER 


POWERsiwichtiasS 

posdnns  Baitery  0|ienQon. 
Standby  and  AC  Line  Opera 
tion,  Ext,  DC  Power  switch 
Dn  rear  pan^l  lof  12  vail 
operaiion. 


BAT  CHG  switch  mim^tiPSM&klo 
BOS  capacity  «i  ^pi^x.  i  hot's. 


AUDIO  OUT  tUveskw 
inpedeoce  eafprwieer 
speaker.  Inlemal  ipe-aker 

provided  wNli  optional  demod, 


TUNWG  ol^jsti  in  een«r  iwiiiera^  ol  iht 
aialyzv  10  tfMaigneli  of  infties  appear  rt  the 
Cff$M  of  fn  <fe|ikiy  Ml  inv  fFQt|UGncy  s  iMd 
QuionihelXO. 


frEFERiNCE  LEVEL  sdjUSiS 

input  atton^jator  ar>d  IF  g»n. 
Calii^r^tion^  in  dBm  and 
(JBrtiw  are  pr<3Wfded 

ZERO  SPAH  ^flslan1^^  ^^:^ 
3nit)fiv  m  liTD  ^)a^  mcxit 


SPAN  conSfot^  fhe  wdifi  of  tJW 
spectrum  buing  d^sptayed  and 
aijtomaiicaiiy  ^iects  optinnjin 
resoiMtiOn  fklle<r 


RF  INPUT  a£  tepti  &jgn^  !s  &« 
obMfwd  CrQm  li«  ttan  2  Mu  10 

toodUhzL 


AUEJfO  tHMOD 

sr  'ydKidenod 

tJoa-Q  Lj.na  sets  audiD 
level. 


VAW  SPAN  T^Oucm  ihe  wkWi  o* 

lh£i  sp^actuiTi  being  displayed  for 
closer  signal  ejiamlraticin  and 
enhance  amplitude  accuiracy, 


BRINGING 
TECHNOLOGY 
DOWN  TO  EARTH 


500  SOUTHLAKE  BOULEVARD 
RICHMOND,  VIRGINIA  23236 
804-794-2500  FAX:  804-794-8284 
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CmCLE  37  ON  READER  SERVICE  CAttD 


Two  Meter  Special 


SoLj sacfi .  *iin alt aocessof es .  4  or 2  F  Scan  Accsaiu; y  uf Dup  S T 5u each 
G£  Exec  ri  1 1 38- 1 SS  M  Hz .  d  P  wall ,  JJi^gv^er  Unit  Qjij^ ,  SdD  each ,  m\\\  I F 

CEEiKfI:42-5DMHL5Ciati  DaiBUniti:Wv.S;5aadi  wHtiaoees- 

Standard  EX^poftfiyii:  138- WMHz^SlSO^Ct! 

CHa  OB  Wini  fiOB  CUBftElIT  a¥EIL 

ALLSALES   DiSM    DR   CEflflR£D  FUNDS  SHIPPED  BY  UPS 

CW,  WOLFE  COHHUNJCATIONS,  INC, 

Billings  MDrtlana59l02 

•k  FAX  *  FAX  •  FAX  * 
t406]  252-961  7 

•  TELEPHONE  *TELEPHONE  * 
C406) 252-9220 
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CmClE  20  ON  READER  SERVtCE  CARO 


OSCAR  MODE-J  FILTERS 


PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


2M  Tx 


70  cm 

PreAmp 


$9500 


MMf20a7  S5S,00  PSf432 

(usually  sufficient)  (for  extra  protection) 

I.L.@145MHz  0.5dB  (.L@  435  MHz  0.1  dB 

Loss®  435  MHz  40dBmin  Loss@14SMH2  70dBtyp 

Send  75c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products  Stiipping  FOB  Concord,  MA 
^  PRIQ£S  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

^m5     SPECTRUrvl  JNTERNATIONAL  INC.  (508)  263-2145 

g%[g     P.O.Box  10845,  Concord,  MA  01742,  USA         ,,,,„ 


CIRCLE  183  ON  READER  SERVICE  CARD 


You've  earned  your 
Ham  ticket. 

Now  What? 


Now  youVe  ready  to  get  on  the 

air  but  you're  not  sure  about  how 
to  actuary  install  that  antenna;  or 
how  to  sofder  a  PL-259  connector: 
or  how  to  properly  ground  your 
station;  or  identify  unknown  tran- 
sistor leads:  etc 

Here's  the  perfect  companion 

for  exploring  the  more  practical 
aspects  of  the  worlds  greatest 
hobby. 


frii  *f&  net 


w 


MIL 

M  RADtO 
DBOOK 


'^f-  ■  ** 


The    new    Heti    Ham 
Hwiio    Handbook    u-as 
writ  ten     by     the     /£**;* 
Radio  Arrxait'ur  af  the 
Year-Bvb  HrtL  K9EID 
Bob  head  a  Hit  oan  rfrr 
ftQntc    montifactaring 
company  and  *3  fesprt 
ted  KvHd-^u  ide  /c  hfi 
Kfiiffuf  i^ystfms.   mtcnt- 
jfrhanti  oad  equaitxer% 

Bab's   nrit'   boak  fiits 

tnakts  rAf  different' 
betu^^en  situnft  ih%*r^ 
u'atchtnff  ihp  dial  iighr^ 
and  actuath  makfug 
conladi  that  are  ihf 
r^ai  }G\  0f  amateur 
t^dio 


This    book    doesn^t    stop    at    the    m 
fermedrate  fevel  however;  you  II  find  han 
dy  hints  no  matter  how  long  you've  been 
licensed,  and  unlike  other  pubhcations  you 
won't    need    a    PhD    in    engineering    to 
understand  the  material. 

It's  a  money  saver  too— you  can  make 
your  own  Samp  12VDC  power  supply  at 
1/3  the  cost,  as  shown  m  this  handbook 
from  parts  you  may  have  on  hand- 

In  fact,  once  you  own  and  Start  using  this 
Handbook  you'll  wonder  why  ''somebody" 
didn't  publish  it  sooner!  And  the  sooner 
you  send  for  it,  the  sooner  you'fl  be  en^ 
joying  more  aspects  oJ  Amateur 
Radio  .  .  .  .  Send  $9  95  (plus  $1  00  ship- 
ping} directly  to 

MELCO  Publishing 

P.O.  Box  26 


Marissa,  !L  62257 


•  QUALITY  PARTS      •DISCOUNT  PRICES     •FAST  SHIPPING 
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Tlt-*t    PHOTO  tHAJttfflTQW     I        N 


tDKEL-CAD 
BATTERIES 


K^Jt  fK^     !■  X  • 


JJL-fim    PHOTD    DWCJE 


-CJ  1 1  ».  t*>    tn  K  M. 


Vtal 


SWITCHES 


nr  f»gsH  button 

in  ly|M>i  iarii  V^'  M. 
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SEavO    MOTOR 
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I  j-^  'JBS  ^* 


INSTRUMENT 
ENCLOSURES 
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25/r  CATlHS-l  r/Tfi«Kn  labrMdO 
r        CATtfHB^    lAOiiMJi     iQlurtnidiJ 


LED  CHASER  KIT 


fv^n 


CATi  AEC     »a  M  HCti 


RECHARGEABLE 
BATTERY    PACK    (USED)! 


SPECIAL  &A1£  PRICE  MOW 

f3.[Kl  parps^  ■  to  pack]  l^rSSS.OQ 
CATi    NCB-41AAU 


LEO'S 
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l«frl11J 
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ORDER  TOLL  FREE 

1-800-826-5432 


MAIL  ORDERS  TO: 

ALL    ELECTRONICS 

P.O.   BOX   S67 
VAN   HUYS,   CA  91403 
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LOOK  WHAT  $1.00 
WILL  BUY 


f*'^  /*^ 


1V4  WATT  ntsjfTonfl 

hup  IMQL  ±*ndfi  awv   ^nd  wh  [tai 
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^   s 


EifCTRotmcs 
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F^'  ani  P«*^  .Sww  -tr—  ~  | 
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^^fji^^ 


INFO:  (013)^04-0524 

FAX:  <aie)781-2653 
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QUANTITIES   LtUITED 
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USA;  $3^0  SHIPPING 
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Ilumb«r21  on  your  Feedback  card 


Mike  Bryce  WB8VGB 
2225  Mayflower  NW 
Massmon  OH  44646 

Change  of  Scene 

Every'  now  and  then  I  like  1o  set  up 
and  opefal^  my  HW-S  from  ihe  back 
yard,  i  know  ifs  f^ot  exaclly  a  DX  siie, 
but  it  does  change  the  surroundifigs 
a  bit. 

So  here  I  go.  I  carry  up  the  HW-S, 
battery,  solar  panel  log  book,  SWR 
metar,  keyer  and  keyer  paddlas.  My 
goodness,  that's  a  lot  of  junkf  What  in 
the  world  would  I  do  if  I  needed  {o  do 
this  m  a  hurry?  The  idea  would  be  to 
etiminate  some  of  the  odds  and  ends. 

To  shave  off  some  of  the  extras.  1 
could  use  my  Ar^naui  and  keep  the 
SWR  melef  in  Ihe  shack.  The  Argonaut 
has  an  SWR  meter  built  in. 

Of  course,  we  need  a  power  supply. 
An  6-amp  gel/cell  works  ji^st  fine.  No 
worry  about  add  spills  with  the  sealed 
battery, 

A  Solarex  MSX-1D  will  supply  10 
watts  of  solar  power  to  keep  the  battery 
Charged,  or  ii  can  run  the  radio  directly 
If  need  bo. 

Go!  to  keep  the  log  book.  Just  in 
casa. 

Sure  need  the  keyer.  Can't  see  my- 
self running  CW  during  a  disaster  with 
a  Navy  J-48  straight  key!  And  of 
course,  a  set  of  paddles.  Now,  her©  is 
trouble.  How  or  wha!  does  one  do  for 
paddles?  I  guess  you  could  say  youVe 
up  the  creek  without  a  paddle. 

Mobile  CW 

If  you've  ever  woriied  CW  mobile  be- 
fofe.  J"m  sure  you've  worried  about  this 
one.  There  is  no  single  correct  answer. 
I  have  worked  on  the  problem  and 
come  up  with  these  ideas,  Ideally,  the 
keyer  end  the  paddles  should  be 
housed  wilhin  Ihe  same  box.  This  way 
you  only  have  to  carry  one  box  tnsiead 
of  two.  Of  course,  the  unit  should  be 
able  to  stand  up  to  the  rigors  Of  mobEle/ 
portable  u%e 

I've  seen  several  designs  using 
micro*switches-  These  seem  lo  work, 
but  you  can't  adjtJSl  e  mit^ro-switch.  It  is 
eilher  on  or  off .  In  other  words,  there  is 
no  feel  to  Ihe  paddle. 

My  first  attempt  at  fixing  the  problem 
was  to  use  a  commercial  product.  My 
victim  turned  out  to  be  an  old  Ten-Tec 
K-5  single  paddle  keyer,  which  I  picked 
up  at  a  hamfest 

There  was  a  lot  of  wear  and  tear  on 
this  unit.  In  fact,  when  I  powered  it  up, 
the  poor  thing  would  start  5e^tdir^g  00 
DX!  Looking  over  Ihe  keyer  revealed  a 
very  badly  worn  paddfe  assembly,  A 
quick  call  to  Ten-Tec  had  two  new  pad- 
dle assemblies  on  their  way.  One  for 
the  repair f  the  other  for  stock- 

While  I  was  watting  for  the  parts  to 
a/rive,  I  tried  using  the  K-5.  Try  as  I 
might,  I  was  less  than  impressed  with 
the  results  Most  of  the  keyers  I  use  at 
my  shack  have  dot/dash  memory.  In 
other  words,  you  make  a  dash  and  then 
a  dot.  and  while  the  keyer  is  generating 
Itie  dash,  il  will  remember  you  want  a 
dot  next.  After  the  dash  is  complete, 
the  keyer  will  send  the  dot.  The  K-5  will 
not  do  this.  I  kept  sending  CW  with  a 
missing  dot  or  two,  or  three  or  four. 

1  fixed  the  problem  by  first  tearing  the 


Low  Power  Operation 

circuit  board  out  of  the  K-5.  Easy  fix  In 
its  p^ace  I  ir^stalled  a  small  CMOS 
keyer  from  an  old  QST  article.  Al- 
though the  circuit  uses  several  CMOS 
chips,  the  results  are  very  good-  Self- 
completing  dots  and  dashes,  and  dot- 
and-dash  memory,  1  modified  the  cir- 
cuit for  1 2- volt  operation  arvd  added  a 
smalf  reed  relay  for  transm titer  keying. 

If  you  wanted  to,  you  could  use  a 
Curtis  keyer  on  a  chip.  I  didn't  have  one 
handy,  I  just  used  what  was  lying  on  my 
workbench. 

While  t  had  the  case  lorn  apart,  I 
added  a  ihree^ircuit  jack  on  the  back 
panel.  This  will  allow  me  to  add  an  ex- 
ternal paddle  set  if  I  want  to. 

When  the  circuit  board  was  stuffed*  I 
installed  the  new  paddle  assembly  part 
alortg  with  the  keyer  board^  The  results 
were  much  belter,  Ever^  though  the 
keyer  circuit  I  used  is  capable  of  iambic 
keying,  the  use  of  a  single  paddle  rules 
this  feature  out. 

Now  the  re-fitted  K-S  is  much  more  to 
my  liking.  I  can  pack  it  along  with  the 
rest  of  Ihe  gear  Even  if  the  paddles  are 
not  state-ot-tbe-ari,  they  do  wofk  quite 
well. 

I  was  still  rK)t  a  happy  camper.  Not 
yet.  I  was  planntog  to  use  the  portable 
keyer  with  a  home-brew  ng  So  what's 
the  big  deal?  The  K-S  was  bigger  than 
the  rig!  I  needed  a  small  hand-held 
keyer— with  a  built-in  paddle, 


Cutting  it  Oqwn  to  Sim 

After  mar»y  hours  of  tinkering,  I  have 
to  say  this  keyer  is  less  than  perfect.  In 
fact,  the  key  paddie  is  worse  than  the 
worn  out  assembly  part  from  the  K-5! 
However,  the  result  is  a  small,  hand- 
held unit  that  works  just  fine. 

The  following  is  not  a  step-by-slep 
fist  of  in^structions^  The  user  will  have  to 
build  his/her  own  version.  Most  of  the 
parts  came  from  my  \ut%k  box  and  the 
local  hobby  store.  The  paddles  are 
guitar  picks, 

I  had  no  idea  just  how  many  different 
types  of  guitar  picks  are  made.  And 
when  I  went  lo  the  music  store,  how 
was  I  going  to  explain  what  I  was  going 
lo  use  them  for?  So  I  told  the  guy  be- 
hind the  desk  1  used  to  play  back-up 
guitar  for  Jimi  Hendrix,  and  1  was  going 
to  get  back  into  the  music  scene.  He 
laughed  so  hard  he  gave  me  my  choice 
of  pfCks  for  ten  cants  each^ 

Having  the  paddles,  all  I  nooctod  now 
was  a  set  of  contacts  and  a  moving  bar 
lo  maite  and  break  on  those  contacts. 
Here  is  what  I  came  up  with. 

Making  the  Contacts 

First  I  cut  a  small  block  of  plastic 
down  the  middle,  about  three-quarters 
of  the  way  though.  Then  I  went  lo 
the  hobby  store  for  some  brass  strips 
4*  X  W.  Detefmine  thickness  of  the 
strips  according  to  how  much  give  you 
want.  Also,  the  longer  the  strip,  the 
more  spring  it  will  have. 

About  an  mch  is  held  in  the  plastic 
block,  hwo  6'S2  screws  keeping  the 
block  and  brass  strip  together.  For  the 
ground  connection,  I  added  a  solder 


Photo  A.  The  modifmd  Ten-Tec  K'5  kmyer. 


Photo  &  Home-brew  hBnd-h&fd  mobftB  keyer.  Ths  paddle  is  a  guilBrpick. 


tug.  The  brass  strip  %b  the  moving 
ground  for  the  keyer.  The  bkx;k  is  sup- 
ported ^4*  above  the  bottom  of  the 
chassis. 

The  hardesi  part  was  coming  up  with 
the  contacts.  What  I  did  was  take  a  set 
of  bake  lite  contacts  from  an  old  relay. 
One  set  of  contacts  were  cut  from  the 
main  body  of  the  relay  and  gtued  to  a 
piece  of  plastic  channel  using  epoxy. 
By  leaving  the  solder  taps  on.  i  had  an 
easy  place  to  solder  the  dot  and  dash 
wires  from  the  keyer. 

Setting  the  contacts  was  fairty  rou- 
tine. Using  small  needle- nosed  pliers. 
I  bent  the  contacts  to  suit  myself.  Since 
the  brass  strip  can  move  the  contacts  if 
pushed  too  hard  in  either  way.  the  pad- 
dle travel  is  determined  by  the  front 
panel  The  hole  in  the  brass  strips, 
(hough,  is  the  stop  By  making  the  hole 
larger,  you II  increase  paddle  travel, 
it's  really  a  cut-and-try  method  of 
building! 

After  youVe  happy  with  what  you've 
nnade  so  far.  all  you  have  to  do  is  glue 
the  guitar  picks  onto  the  brass  strip. 
I  use  super  glua  and  it  seen^i  to  work,  if 
you  pardon  the  pun,  just  superl 

The  electronics  used  for  the  keyer 
are  a  bit  strange.  Aher  all  the  belly- 
aching about  the  K*5  ^nd  its  circuit,  I 
ended  up  using  something  very  mudi 
like  it. 

In  fact,  1  usa  the  OYf  keyer  from  the 
July  1 988  QRP  column  in  73  Magiine. 
As  1  said  m  the  original  article,  all  this 
thing  does  is  make  dots  ^nti  dashes. 
Nothing  more. 

Some  good  news.  Thanks  again  for 
people  like  Tom  Berryhill  AB(DQ,  who 
supplied  the  printed  circuit  boards  for 
the  DYl  Keyer  There  are  few  hams  in 
Tom's  class.  Tm  truly  proud  to  know 
hiim. 

Since  the  DYl  keyer  can  operate 
from  a  wide  range  of  voltages,  I  didn't 
want  to  mess  with  a  9-vott  battery 
inside  the  keyer.  1  get  operating 
power  from  the  host  radio  via  a  three* 
wire  cable.  This  cable  also  supplies 
the  host  with  the  iteyer's  output. 
So  with  three  wires  1  get  the  foHow- 
ing:  ground,  +12  for  keyer,  and  keyer 
output  for  radio.  This  cable  fs  hard- 
wired lo  the  keyer  A  three-terminal, 
Vi'  plug  terminates  the  other  end. 

A  strip  of  doobla-sided  tape  holds 
the  Circuit  board  in  the  case.  Nothing 
fancy,  but  it  woil^. 

I  just  could  not  hold  back  when  I  was 
putting  all  this  together.  I  added  a  sim- 
ple tune  button  from  Ten -Tec  on  the 
top  of  the  keyer.  Ten-Tec  uses  the  very 
same  thing  on  their  keyers.  A  sat  of 
small  stick-on  feet  finishes  off  the 
keyer. 

Kits  AvalTable 

So  how  does  tt  work?  Well,  not 
loo  bad.  Nothing  to  really  gel  ex- 
cited  about,  but  it  sure  beats  using 
mJcro*switches  for  a  paddle.  The  whole 
thing  is  about  the  size  of  a  pack  of 
cigarettes.  Why,  who  knows?  This 
might  be  my  gateway  to  50  wpm, 
portable. 

If  you're  interested  in  building  a  DYl 
keyer,  I  have  had  some  more  kits  made 
upt  S**:  postpaid  These  kits  have  just 
about  everything  you  r>eed  to  build  the 
basic  keyer.  You'll  tniv^  *q  supply  the 
metal  parts.  Hurry,  since  I  don't  have 
toomany  of  them. 

One  East  thing  before  we  go^  June  is 
Reld  Day.  How  about  some  good  pho- 
tographs of  your  Fie  Ed  Day?  Let  the 
other  guys  shake  in  theEr  boots  when 
they  see  your  set-up. 
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$12, 

Scanner  Sale 

Uniden  Corporatron  of  America  has  pur- 
chased  the  consumer  products  line  of  Re- 
gency ElectrDntcs  Inc,  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scamper  sale  in  history!  Use  the 
coupon  in  t  hia  ad  for  big  savings.  Hurry., .offer 
ends  September  30.  1990. 

iiif*mOMEYnA¥IHQ  COUPONS  ^^ 

B^t  sf>edal  savings  on  the  scann&fs 
iistedin  this  coupon.  This  coupon  must 
b0  includBd  With  your  prsp^id  order 
CrBdit  cards,  personai  ch&cksand  quan- 
tify d^scownfs  are  excluded  from  this 
of  tar.  Otf&r  valid  onfy  on  prepaid  orders 
maiiBd  dir&cliy  to  Comm  untcsltons  Efec- 
tronics  tnc  P.O  Box  1045-Oept  UNi2, 
Ann  Arbor,  Michigan  4&W6- 104  5  USlA 
Coupon  exptras  Sapt^mb^r  30t  199Q. 
Coupon  may  not  b«  used  in  confuncfion 
with  any  other  otter  from  CEi-  Coupon 
may  be  photocopied  Add  $12.00  for 
shipping  in  the  continentsi  USA. 

RELM  RHeOeB  A $419.95 

RELM  RH250BA .,$294.95 

Baarcat  800XLT-A  ......$229.95 

B«arcat  210XLT-A S1  &4.95 

B«arcat  70XLT-A,**. •<.,$!  39.95 

Unliltn  HR2aiO-A .$229.95 

Unldon  HR2600»A1 $239.95 

Uniden  PROaiOE^A $169.95 

Untdan  CA  R  D-A $1 64 .95 

Uniden  RD3XL  A •.$149.95 

Unldon  RD99GT  A $114.95 

iririricWALUABLECOUPOHifiv^ir 

Bearcats  760XLT-A 

Ust  price  $499,95/CE  pric«  $254.95/SPEC!AL 
fM^Bmnd,  100  Chmnnmi  •  Crrmimiimmm  •  AC/DC 

frequency  range:  29-54, 116-1 74. 406-5  J  2. 80&956  MHz. 
£xciudOS&?39&75'849.aiS5  and aS8.9BTS'394.Bl2S  lidHi. 

The  Bearcat  760 XLT  has  100  programmable  chan- 
nels organiied  as  five  channel  banks  for  easy  use, 
and  1 2  bands  of  coverage  including  tfte  800  MHi, 
band.  The  Bearcat  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor,  ffipdown 
stand  and  telescopic  antenna  for  desk  top  use,  6- 
5/16"  W  Jt  1%"  H  x7^"  D.  Modef  BC  590XLTAis 
a  similar  version  without  the  300  MHz.  band  for 
only  SI 99  95  Order  your  scanner  Uom  CEI  today 

NEW!  Uniden®  Telephones 

AM470C>-A  Urjid&n  answering  FnachinO' ^ S&9.9& 

AM4e4'A  UnidBn  answering  machine S4d.d5 

Ail46BV'A  Unidon  answering  machJne........,,^^S49.95 

AIA4CK^A  Unt00f}  answenng  macitin^. .  .^.....««...$49-9& 

Alf4SD-A  UntfJen  answenng  machin«. . . , , , , ^,.S69.9S 

Ff900>A  Ontd^n  featura  phono .^....^^......(34.95 

FP302-A  Uni^tn  f&ature  phon». .   „„^,...,.S4g.95 

F  PUZOS' A  Vntden  feeturit  apeakerphorw  —  S49  95 

FP322S-A  Ufffasn  feature  speaKerphon« $SS.9S 

)5E570-A  Unid&n  COrdle&S  phone $74,95 

XE422&A  Unid^f}  cofdiesa  speakerphone, , .  k.  ^ .  St  09.95 

XE777$-A  UnidBn  cordtess  apeakerphone Si  09.96 

BT100-A  Uniden  Trimatyle  phone. $17  95 

KT2B0-A  Uniden  Family  phone  wilh  91 1  feature. . .  S29.95 
FFl  50-A  Untden  Executive  phone $39,95 

RELM''  RH256B-A 

List  price  5567  50/CE  price  $299.95/SPECIAL 
IB  Chmfm^i  9  ^5  Wmti  Trmtmemhmr  •  Prknitf 

The  RELM  RH2568  jS  a  s^xteen'Channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
aynthesized,  no  expensive  crystals  are  needed  to 
s1ore  up  to  1 6  frequencies  without  battery  backup. 
All  radios  come  with  CTCSS  tone  and  scarining 
capabilities.  A  monitor  and  nJ9ht/day  switch  is  also 
standard  This  transceiver  even  has  a  priority  *unc* 
tion.  The  RH256  makes  an  ideal  radioforany  police 
Of  fire  department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHF  150-162 
MHz.  version  called  the  PHBOdB-A  is  available 
for  $429.95,  A  UHF  15  watt,  16  channel  version  of 
this  radfo  called  the  RU156B-A  is  also  available 
and  covers  450-482  MHz,  but  the  cost  isS454.95. 


•*•  Unldmn  CB  ttsdiam   **it 

(g)  Ttie  Untden  line  or  Citizens  Barvd  Radio  transceivers  is 
sty  ted  to  com  pi  I  m  en  t  other  mob  He  audio  equipment. 
Uniden  CB  radios  are  so  reliable  that  ttiey  h&ve  a  two 
year  limited  warranty.  From  the  feature  packed  PRO 
810E  to  the  31 OE  handheld,  there  is  no  better  Citizens 
Sand  radio  on  the  market  today. 

PR031 OEA  Uniden  40  CK  PonaNe/Moblle  OB      $B3  95 
PRO330E-A  Unid9fi  40  Ch.  Remaie  maunl  CB. . .  Si  04  95 

PR0500t>A  Uniden  40  C^iannel  Cd  McibiNi .$3695 

GIUNT'A  Untden  40  cnsnne^  SS8  CB  iVMibi*,..  .i16&0G 
PCI  2 2^ A  Uniden  40  cfmnrwJ  SSB  CS  mobile. . . . .  $T  T9.9S 

PROS10XL-A  Uniden  40  chaan«ii  CB  Mobile  S3e  95 

PR05203(L'A  Unmen  40  channel  CB  Mobi««  ......  S5B  §5 

PRO530£'A  Uniuen  40  channel  CB  Mobile. $79.9S 

PR0e40E-A  fJn^creA  40  Channel  SSBCBMobtre      $t37  95 
PROeiOE-A  Uniden  40  channel  3SB  CB  Baa# . . .  S1 74.95 

^  ^  ^  UnidBn  Radar  Dat&eiormi^  it  ir 
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CEI  today. 
1119.95 
$159.95 
.S8d.95 
£114.95 

SI  44  95 
.$54  95 
ST09.95 

S 11  9.95 
SI  79  95 


Buy  the  finest  Uniden  radar  detectors  from 
TALK  En- A2  Ufitaen  talking  radar  detector. 
R03XL-A  Uniden  3  band  ra.dm  delect  or..., 

RDfi-A  umd^n  vmor  mount  re<lftr  detector . 

R09GTL-A  Untden  "  Passporf  »iza  radardateCtOf 
RD9XL-A  Uniden  "mtcfo"  Size  radar  detoctor.,. 
R[>27'A  Uniden  voor  rrxjunt  radar  detector.. . . 
RD90GT1'A  uniden  remote  ntourit  radar  dei  . 
RDB9QT- A  (incc^^A  remote  mount  radar  deteclor 
CAR&A  Uniden  credit  card  Siz«  radar  detector 

Bearcat®  200XLT-A 

List  price  S509.95/CE  price  $239.95/SFECIAL 
im-Bm^a^  MOO  Chmnami  e  BOO  MMx.  Harrdheld 
Mmmreh  •  UrrtH  •  Hoid  ■  Pri^fHf  ■  Lockout 

Ft^Qvency  fsr,gB  2$'i4,  I  lfi'T74,  406-$^ 2.  B06'S$6  **Att 
Excludes  923  9375-349.0125  end 8^9375-394  0125  MHi 

The  Bearcat  200XLT  sets  a  new  standard  for  hand- 
held scanners  m  performance  arid  dependabiNty. 
This  fulf  featured  unit  has  200  programmabCe 
channels  with  10  scanning  banks  and  t2  band 
coverage.  It  you  want  a  very  similar  model  without 
the  800  MHz,  band  and  lOO  channels,  order  the 
BC  1 0OXLT-A  for  only  $189.95.  Includes  antenna, 
carrying  case  with  belt  loop,  ni-cad  battery  pack, 
AC  adapter  and  earphone.  Orderyour  scanner  now. 

Bearcat^  800 XLT- A 

List  price $64 9-95/CE  price $239. 95/SPECf  At 

iS-Bmndf  40  Chmnnml  «  Mo'Ctymiml  mcmnnmr 

Prtoriiy  &»nlroi  •  Smmreh/Wemn  «  AC/OC 

Bands:  29-54,  1 13-174,  406-5  12.  806-912  MHz. 
Excfudos  323.9375-349.0125  and  86S.9375'894.1}125  MHt. 

The  Uniden  BOOXLT  receives  40  channels  in  two  banks. 
Scares  1 5  channels  per  second.  Size  9V*"  x  4Vt"  x  1 2^.'' 
If  you  do  not  need  the  BOO  MHi.  band,  e  similar  m(>dfil 
called  the  BC  tlOXLT-A  is  available  for  $178.95. 

Bearcat®  1 45XL- A 

List  price  SI  89-95/CE  pric«  $94.95ySPEClAt 
10-Bmndf  IB  Chmnnml  •  Mo'crymtrnt  mcmnnmr 
Priority  control  *  Wmmihmr  mmmrch  •  MC/DC 

Bar^ds:  29-54,  136-7  74,  406  512  MHz. 
Tha  Be&rcat  145XL  is  a  16  channel,  programmable 
scanner  covering  ten  frequency  bands.  The  unit  features 
a  built-in  delay  functJcn  that  adds  a  three  second  delay 
on  aEi  channels  to  prevent  missed  transmissions.  A 
mobile  version  called  the  BC560XLT*A  featuring  pri- 
ority, weather  search,  channel  iockoul  antJ  more  is 
available  for  594  95  CEfs  package  price  includes 
mobile  mounting  bracket  and  mobiie  power  cord. 

President®  HR2510-A 

List  price  $499  95/CE  price  S239.95/SPECfAL 
iO  Mmimr  Moblim  Trmnmomivmr  •  OlgHml  VFO 
Fult  Bmnd  Co¥mrmgm  «  AthModm  Opmrmtlon 
BmokHi  liquid  erymiml  dimplmy  •  Auto  9ifumtch 
RiT  m  Prmprogrmmmmd  10  KHm,  Chmrtnmim 
Frmquency  C^tverage;  23.0000  MHt.  to  29.6999  MHz. 
The  President  HR2510  Mobile  W  Meter  Transceiver 
made  by  Unidea  has  everything  you  need  fof 
amateur  radio  comm unication^.  Up  to 25  Watt  PEP 
USB/LSB  and  25  Watt  CW  mode.  Noise  Blankar 
PA  mode.  Digitat  VFO,  Built-in  S/RF/MOO/SWR 
meter  Channel  switch  on  the  microphone,  and 
much  more!  The  HR2510  lets  you  operate  AM,  FM. 
USB,  LSB  or  CW.  The  digitally  synthesiied  frequen- 
cy  control  gives  you  maximum  stability  and  you 
may  choose  either  pre*programmed  ^0  KHi.  chan- 
nel  steps,  or  use  the  built-in  VFO  for  slaps  down  to 
100  Hz.  There's  also  R IT  {Receiver  incremental 
Tyning)  to  give  you  perfectly  tuned  signals.  Wilh 
receive  scanning,  you  can  scan  50  channels  in  any 
on©  of  four  band  segments  to  find  out  where  the 
action  is.  Order  your  HR25 10  from  CEI  today. 

NEW!  President®  HR2600>A 

List  price  $599. 95/CE  price  $299.95/SPECIAL 
lOmmtmrMotiim  Tfmttmemlvmr  •  MmwFmmtur^t 

The  f»ew  Presid&nt  HR26O0  Mobile  10  Meter  Trans- 
ceiver is  similar  to  the  Uniden  HR25t0  but  now  has 
repeater  offsets  000  KHz.)  and  CTCSS  encode. 


BC760XLT 

dOO  MHS. 
mobile  scanner 

SPECIAU 


itit*  EMtmndmd  Bmrvicm  CooUmd  if -kit 
II  you  purchase  a.  scanner,  CB.  ratoar  dfltecto^' or  cordless 
p^one  from  iny  store  in  in«  U.S.  or  Canada  within  tria  lost  30 
days,  you  can  yet  up  to  tour  yean  of  extended  satvice 
cent  ract  fro  m  Warran  tecii  T^i  is  servtce  axt  ens  ^on  pi  sn  twg  i  ne 
etter  the  nrianufacturer's  warranty  expires.  Warrantach  wHI 
perform  all  necessary  labor  and  will  hot  charge  iot  relurn 
shipping,  Esctended  service  contracts  are  not  refundable  and 
apply  oAly  (o  tha  originai  purchaser.  Warrantec-h  does  not 
have  an  extended  warraniy  plan  for  handneid  scanners  For 
mobile  or  bue  scan  nan.  Cd  radios  Of  radar  detector*  a  1 
year  ejrtenti&d  wananry  is  S19  99.  two  years  is  S39  9^  and 
tour  yearsh  (S  S59.93.  Order  your  sarv^e  contract  today 

OTHER  RADlOa  AMD  ACCEMaORtEM 

B  C 55  X  LT- A  Beercat  1 0  Cha  n ne  I  scs  n ner  S 1 1 4 .  95 

AD1 00- A  Plug  in  wail  charger  for  BCS5XLT. ._ S1 4.QS 

PSOOI^A  Cigarette  lighter  cable  for  BC5SKLT-,,.,S14.§5 

VC001-A  Carrying  caae  for  BCS5XLT ..t>>r#l  T4.95 

AT054-A  Replacement  antenna  for  BCS5XLT $i  4,g5 

eC70XLT'A  Bearcar  20  channel  scanner    $159.95 

BCITSXLT'Ai  Bssrcet  16  Channel  scan n&f .St34.95 

act  -A  Bearcat  Information  scanner  with  CB St 29. 95 

f  H  nr- A  Ptegency  i  nf orma t<  on  Radio, - , .  f  1 09. 95 

INF1  &  A  Aege^cy  Enformaiion  Radtp... ...,ST09  95 

IHWSO' A  Regency  Jr^formalron  R:adtO  Si  09.95 

UC1 02- A  Kmgertcy  VH F  ^  ch  t  Wati  iranacetver  5  u  4.95 
VM200XL-A  Untden  Video  rnooitoring  system  .  .  Si  79.95 
BP20&'A  NhCad  batt.  ptacR  for  BC20O/8C100XLT.     S3 9  95 

FBE^A  Frequency  Directory  tor  Eastarn  U.S  A.. *i  4  95 

FBW-A  Frequencv  Directory  for  Western  U.S.A Si  4  35 

RF01 '  A  Ml, !  L,  I N.  KY.  OH.  Wl  Frequency  Olrectofy  ...  $  1 4. 95 

RFD2-A  CT,  ME.  MA,  NH,  Rl,  VT  Dlreclory ....$14.95 

RF03-A  DE.  OC.  MD,  NJ.  NY.  PA.  VA.  WV  Dif, Sl4  95 

RFP4-A  AL.  AH.  F L  GA  lA  MS.  NC.  PR  SC.TN,  VI  St 4  95 
RFD6-AAK,ID.IAMN.MT  NeNaOFl,S0.WAWV,  Si  4  95 
RFD6-ACA  NV.  LTT,  AZ,  HI.  GU  Freq.  Directory..  ..S14  95 
RF07-AC0.  KS,  MO,  MM, OK  TX  Frftfl.  Directory..., Si 4  95 

A5D-A  Airplane  Scanner  Directory.  Si 4,95 

SRF-A  Survival  Radio  Frequency  D»rectory $TJ^95 

TSG-A'  Top  Secret"  flegtslry  of  U,S-  Govt  Freq.,  .,$14.95 
TTC' A  Tune  in  on  telephone  calls. .  ..  ..h,_.  $14.95 

CBH  A  Big  CB  Handbook/AM/FMyTreeband^^ $14.95 

TtC-A  Techniques  for  I  nterceplirtg  Communications  ...  SI  4,95 

RHF-A  Railroad  frequency  directory »,*........  $14.95 

EEC- A  Embassy  &.  Espior^age  CommunJcftTfOf^.  ,  $1  4.95 
CIE-A  Covert  inteUigence,  Elect  ^^ve&dtopping  .   .  $  i  4  95 

MFF-A  Midwest  Federai  Freouency  direct ory. $  1 4  95 

A60-A  Magnet  mount  mobile  scanner  antenrva $34.95 

ATO^A  Base  stalion  scartner  antenna .  .  $34  95 

USAMM-A  Mag  mount  VHF  ant  w/  t2  CaDie .i^OJIS 

USAK'A  *f*'  r>ote  mour^t  VHF  ent  w/  1 7'  catHe  . .  ,  $34  9S 
Add  54.00  sriipping  for  all  acceAsones  ordered  at  the  same  time. 
Add  SI  2.00  shippiiho  per  radio  and  $4,00  per  anterrna. 

BUY  WITH  CONFIDENCE 

To  gmt  the  imetemi  dmitverr  from  CMi  of  any  scanner,  send 
or  phone  vour  order  directly  to  ouf  Scanner  Dial  n  but  ion 
Center'  Mtchigan  residenia  please  atkf  4%  sales  tax  or 
au()iiy  youf  tax  I.D.  number.  Written  parcel ase  orders  are 
accepted  from  gppTOved  gpvemmefit  agencies  and  most 
well  rated  firms  at  a  1 0%  surcharge  for  net  1 0  bilJiing.  All  sales 
ttte  sub^e^  10  Bv^clabtiity.  aoceptance  and  verlthcafJon  On 
all  credit  card  orders,  {tieshitltosddress'niHisiejcacr^y  match 
|i>>e  credit  carcl  btiling  addreaa.  If  ttie  Oijiiri^  at^dre&a  is  a  P  Q. 
Sox  or  a  P,0,  Box  Zip"  Code,  UPS  can  not  deliver  to  that 
address.  Whan  this  occurs^  the  order  must  be  shipped  by 
mail  ai  a  Jiigharcost  10  you.  To  a^aid  thiQ  extra  charge,  you 
may  mail  ub  a  check  with  your  order.  Prica$.  terms  and 
fipecificatlona  are  subject  to  change  without  notice.  AlJ 
pnces  are  in  U  S  dollars  Out  of  stock  items  wili  be  placed  on 
backorder  aulomaticaliy  or  equivalent  proftuct  sutMtituted 
unless  CEI  i$  insiructatl  differentty  A  $5  00  aclditional  h9n&- 
Jing  fee  will  be  charged  for  all  orders  wrtn  a  mercfiandtse 
total  urkder  $50  00  Shipments  a/e  F  0  &  C£l  warehouse  ^n 
Ann  Arbor.  Michigan  No  COD'S.  Moat  items  listed  have  a 
men  uiacturer' 5  warranty  Free  copies  Of  warranties  on  these 
pn^ucts  are  avaiiab4e  by  wntiing  to  CEI.  Non-certified  checks 
require  cfearance.  Not  respor^sibia  tor  typographical  errors. 

Mall  ord«r9  to:  Communications  Electronicsr 
Box  1045.  Ann  Arbor,  Michigan  48106  U.S.A.  Add 
$1 2,00  per  scanner  for  U.P.S.  ground  shipping  and 
Kartdling  in  the  continental  U.S.A.  For  Canada, 
Puerto  Rico.  Hawaii,  Alaska,  or  APO/FPO  delivery, 
shippjn(j  charges  are  two  times  cof^tinental  U.S, 
rates,  if  you  have  a  Discover,  Visa.  American  Express 
or  MasterCard,  you  may  call  and  pFace  a  credit  card 
order.  5%  surcharge  for  bi N ing  to  Amencan  Express, 
Order  toN-free  m  the  U.S.  Dial  eOO-USA'SCAN, 
In  Canada,  dial  800*221-3475.  FAX  anytime,  dial 
313-971-6000.  If  you  are  outside  the  US.  or  in 
Michigan  dial  31 3-973^8888.  Order  from  CEI  today. 

Scanner  Distribution  Center"  and  CEI  logos  are  trade- 
marks Of  Corrimunicfltions  Electronics  Inc. 
Sale  d  at  e  i  3  ■  T  5  '90  —  9/30/90  AD  *  02  oaWD-  A 

Copyright  c  1 990  Communicattont  Et^ctronlca  inc. 

For  credit  card  orders  call 

1-800-USA-SCAN 

COMMUNICATIONS 
ELECTRONICS  INC. 
Consiitner  Products  DMsion 

PC  Bom  1046  n  Ann  Arbor,  Michigan  481 06-1 045  USA. 
ForordefHCflli313-973-8&8S  or  FAX  313-971-6000 

CIRCLE  121  QN  READER  SERVICE  CAR t> 


im 


LKJ^Xi/^U  ELECTRONICS  INC. 

5417  Jet  View  Circle,  Tampa.  Rorida  33634 

Phone:  (813)  885-6091  Telex:  289-237  (NAVL  UR)  Fax:  (813)  885-3789 


CIRCLE  349  ON  READER  SERVICE  CARD 


AMATEU  R  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 

$329 

Designed  and 
built  in  the  USA 

Value  +  QuaJily 
from  over  2Syears 

in  ATV,,.WSORG 

With  our  afl  in  one  box  TC70-1  TOcm  ATV  Trans- 
ceiver you  can  easily  transinit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc 
and  TV  set  and  you  are  on  the  air... it's  that  easy! 

TC70-1  has  >1  watt  p.ap.  with  one  xtal  on  439,25.  434.0 
Qr426.25  MHz,  runs  on  1 2-1 4  Vdc  @  ,5A,  and  hotGaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the. 
latest  Catlbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


{81  8)  447-4565  m-t  B^m-SiZOpm  psU 

P.C-  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (WeoRGf 
Mafvann  fWB6YSS] 


Never  Say  Die 

ContifUjeafTomp,  4 

music  goes.  I  love  music  and  warti  to 
do  what  I  can  to  gat  you  to  share  the 
things  I  anjoy.  So  check  it  out.  Music/ 
NH  is  a  way  for  you  to  find  those  hard- 
tofind  CDs  producad  by  independent 
racoi^cS  entrepreneurs. 

At  this  writing  Scott  Kirby  is  again 
visiting  at  my  farm,  laying  down  (racks 
for  a  second  Soott  Joplin  CO,  Knud 
Keller  KV4GG  is  here  almosi  daily,  ai- 
tending  to  the  two  1 690s  pianos  Scott 
is  using,  And  I'm  in  almost  constant 
bliss,  listening  to  JoplJn's  incredible 
music  ntght  and  day . . .  played  by  the 
t>est  ragtime  pianist  I've  ever  heard, 

ff  you  ean  get  to  New  Orleans,  watcfi 
for  Scott  and  his  p^ano  playing  ragtime 
on  the  street.  Tip  him  generously. , . 
it's  his  main  source  of  livelitiood.  If  you 
get  to  Mobile,  don't  miss  my  old  home 
during  WWII,  the  Drum  SS228. 

Why  You  Should  Travel 

Can  I  get  you  out  of  your  rut?  Is  H 
possible  for  me  to  change  your  tife . . . 
for  the  better?  I'm  going  to  give  it  a  try. 

A  letter  from  W4UW  reminded  me 
that  many  years  ago  I  wrote  an  edltonal 
pointing  out  that  travel  realiy  isn't  very 
expensive  .  and  that  the  money  you 
spend  on  travel  wilt  bring  you  more  val- 
ue  in  yoiir  tife  than  any  other  compara- 
ble investment. 

For  most  of  ys  it  isn't  the  expense  of 
travel  that  stops  us .  .  because  it  really 
doesn't  have  to  cost  all  that  much.  You 
don't  think  much  these  days  of  buying 
a  new  TV  set  or  VCR, 

Sherry  and  I  just  ret  u mad  from  a  fan- 
tastic ihp  to  Europe.  The  flight  cost  on- 
ly $300  round  tnp.  Sure,  you  have  to 
watch  for  travel  bargains  Itke  that,  but  if 
I  can  find  "em.  so  can  you.  During  the 
eight  days  our  hotels  averaged  about 
$90  a  night. .  .which  included  excellent 
buffet  breakfasts.  We  packed  away 
enough  at  breakfast  so  we  seldom  need- 
ed more  than  one  other  meal  a  day. . . 
and  those  were  often  under  5 1 0  for  the 
two  of  us.  Sometimes  way  under, 

1  used  10  talk  a  dozen  or  so  hams  into 
going  with  me  to  Asia  every  October  to 
see  the  electronic  shows  in  Japan,  Ko- 
rea. Taiwan  and  Hong  Kong.  The  trip, 
including  first  class  hotets,  all  travel, 
huge  breakfasts  and  banquet  dinners 
in  each  city,  cost  about  S1 .500  for  two 
weeks.  No  one  who  went  on  those  I  rips 
will  ever  forget  any  pad  of  them. 

No*  it  isn't  the  cost  which  is  keeping 
you  from  seeing  the  world.  .  keeping 
you  from  visiting  Swaziland  or  Lesotho 
and  getting  on  the  air  for  some  unfor^ 
gettable  DXing  it's  more  you're  in- 
abitity  to  actually  make  up  your  mind  to 
do  things  I OO  things. 

t  have  priceless  memories  of  OXing 
from  Navassa,  Kuchir^g,  Kola  Kin- 
attalu,  Aden,  Damascus  and  Katman- 
du .  I  wouldn  't  trade  those  memories  for 
anything. 

So  where  have  you  been  going  on 
vacation?  Florida?  Disney  World?  It 
wouldn't  cost  you  much  more  to  vtsit 
Budapest  and  meet  the  friendly  han^ 
there.  Or  Stockholm.  Or  Manehamn, 
up  in  the  Aland  Islands  (0H9). 

For  just  a  few  hundred  dollars  extra, 


Sherry  and  I  extended  one  Asian  elec* 
Ironies  tour  to  include  Bangkok,  Singa- 
pore, Brunei.  Sabah,  Sarawak  and  the 
Philippines.  The  hams  in  these  coun^ 
tries  helped  make  our  visits  to  these 
strange  places  unforgettable. 

No.  it  isn't  the  money  thai  stops  most 
people  from  goirtg  on  OXpeditions  or 
even  just  plain  traveling.  It  isn't  the 
time  away  from  work,  tt's  inertia. 

Heck,  if  you  work  any  DX  at  all  youVe 
up  to  here  m  offers  to  visit  when  youVe 
In  the  area.  Twenty  years  ago  there 
was  a  Ham  Hop  Club  which  helped 
arrange  ham  visits  fn  dozens  of  coun- 
tries, tf  anyone  is  ifiterested  in  getting 
something  Itke  this  going  again.  I'll  be 
gtad  to  help,  ^to,  Tm  rrot  (for  once)  go- 
ing to  do  it  myself.  I'd  rather  spend  the 
time  it  would  take  iq  organize  and  run  a 
ham  travel  club  going  on  a  few  more 
DXpeditionettes. 

Eastern  Europe  is  in  a  turmoil  and 
one  of  the  benefits  to  us  is  that  for  the 
first  time  in  years  the  hams  in  these 
countries  can  safely  lalk  on  the  air  wrth 
us.  We  can  visit  tt>ese  countries  for 
peanuts  and  get  to  know  their  hams. 
It's  no  longer  difficult  to  get  a  license 
and  sit  down  iat  a  few  days  of  DXing 
using  a  borrowed  station. 

irs  much  easier  to  use  a  station 
that's  already  there  than  lo  cart  one 
halfway  around  the  world.  You  see. 
99%  of  the  hams  in  rare  countries  are 
delighted  if  you'tl  work  the  pileups  for  a 
few  days  for  them . .  .and  take  care  of 
those  confounded  QSLs.  It  just  isn't 
any  fun  for  someone  in  Sarawak  to  be 
constantly  faced  with  thousands  of  DX- 
CC  fanatics  who  refuse  to  permit  them 
ar^ythmg  more  than  a  signal  report  and 
want  nothing  more  ttmn  a  QSL  card. 
Working  endless  hundreds  of  DXers 
who  obviously  could  care  less  at>out 
you  as  a  person  isn't  much  fun.  That 
gels  old  quickly.  The  DXCC  award 
pressure  heips  keep  these  countries 
rare  and  discourages  new  hams. 

So  t've  had  great  fun  operatif^g  from 
fairly  rare  spots  such  as  Jordan,  Hem 
Caledonia.  Western  Samoa.  Fi[i,  Wake 
Island,  Bangkok,  Katmandu.  Da- 
mascus,  Kenya.  Aden,  Afghanistan. 
Iran^  Tahiti ^  Haili.  Bermuda,  Aland, 
Lebanon.  Lesotho,  Swaziland. .  .and 
many  others.  And  all  this  while  you 
were  sitting  there  watching  baltgames 
and  Da/fas  on  TV. 

Oh.  I've  watched  ballgames  on  TV 
too.  but  they  weren't  as  memorable  as 
my  trips.  1  seem  to  remember  watching 
the  Wo  rid  Series  once .  .  the  Brooklyn 
Dodgers  vs.  the  Giants,  \  think  U 
was , . .  or  maybe  the  Yankees,  It  was  a 
while  ago. .  and  the  lasi  baseball  I've 
watched,  I  guess  t  prefer  doing  things 
to  being  a  couch  potato  and  watching 
others.  Zooming  down  the  slopes 
beats  the  heck  out  of  watching  skiers 
on  TV.  No  video  of  scuba  diving  even 
comes  close  to  the  excitement  of  the 
real  thing. 

You'll  find  the  hams  around  the 
world  eager  to  meet  you  and  talk,  if  you 
start  spending  your  vacations  visiting 
rare  countries  and  activating  'em. 
you'll  have  articles  to  wnte  for  73,  pic- 
tures to  show  your  club  and  at  ham* 

Conttnued  on  p.  73 
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HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 

problems  in  repeater  systems. 

•40  to  1000  Mhz  tuned  to  your  f  requency 

•5  large  helical  resonators 

•Very  high  rejection 

•Low  noise— high  overload  resistance 

•8  db  gain— ultimate  rejection  >eo  db 

*GaAs  fet  option  (above  200  fAhz) 

•Casi  aiuminym  enclosure 

TypfCBl  rejection:  •N.  BNC*  and  80239  connector  options 

±600Khi  @  145  Mhz:  28db 

±  1 .6  Mhz  @  220  Mhz:  40db  (44db  GaAs}       ±20  Uhz  @  800  Mhz:  65db 

±    5  Mhz  @  450  Mhz:  50db  {60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


m.  jv 


NEW 

Model 

ID-2B 


»Up  to  8  EPROM  progranimed  messages 
•Adjustable  audio,  spe«d  &  interval  timer 

•  "ID  over  voice  inhibit" 

•  Low  power  option 
•Modular  design 
•Message  selection  via  binary  input — 

TTL  Jevels 
•Size:  2.7  k  2.6  m  0.7' 

The  ID'2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  'ID  over  voice  Inhibit"  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  tho  next  squelch  closing. 


ID-2B  Wired/Tested  S99.95 


ID-2B-LP  Low  Power  $109.95 


QLB  SKTRONKS  JNC. 

ISt  Commerct  Pkwy.,  Buffalo,  NY  14224 
716  e75fi740     9  to  4 


Engineering  ConsuHing's  computer  controlled  Ham  Stiack 
See  system  variables^  control  &  reprogram  all  via  packet! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base'Autopatch*CW  Practice*Hotor  Control 
*Voice  Meters^  Paging*  Logging^Polite  ID's*Packet  Voice  BB.a 


Modet  CSeaS 
S  359,95 


Includes:  interfat^, 
disk,  cables,  Manual 


FT  757;  7&?;ffD.7»:74r 

735:7^1      VHF 
iHHT 


g^£?;1j 


^T  T^TRj  TUT;  TjA 

TS  711:  ill,  Bad 


^3  I 


FMai, 


Co  niroilor  Features  Autopatcfi  &  Re  ver^B 

'Chsngp  vnrlables  remotely   '1000  (1B  digit)  lei  #'s  stored 
1mm  louchlon^?  of  Packet      ^QuLch  dtat  &  quick  answer 
^Unlimited  vptce  vocabulary!  *  Directed,  generfti  page 
'Alarni  ClocK.  auto  txecuie     ^Se^ected  reslrlcted  patch 
IndLvfduat  4  digit  us-er  codes  Teiephone  control  input 
'Dish  &  printer  JoggJng  of  Dual  Combtimd  flemoteA 

iiflets,  t«l  rs,  lapsed  lime         '18  Macro  Scan  memories 
*^B  RotatifiQ  P<itite  tD'9  *Scan  up  down;  1CH)H2  sleps 

*1 6  Biternal  r^lay  controts      'Monilor  &  lock  modes 
*  2p  5,  &  CTCS5  Tone  Paging  "Operate  splits,  combine  Mf 


&  VKF  radios  as  Dupt  VFO's 
*  Automatic  modo  se  lee  Lion 


'CW  Practice  with  volCd 

^SccLirUy  mode,  T.ton*  mut^ 

*VDlce  announces  each  user; '^ Tal Kin g^ 

c  ai  t  si  art  when  i  o  afltrtg  or>      J '  Voice  Beaco  n  r o{  at  i  no  m 


announces  each  user! 'Talking  S  Meter;  Voltmeter 


Uftra  Options 


Add  dupl«K  t«L  RsmoTA  Oasa  con- 
trol &  3  way  patch. .TLCK.  S159.9S 
External  roLays:  3  OPOT  relays  +5 
Open  Col.  Trans,  Sw.«..C&  B..S&9.^5 
^Rstor  coDtrol  DC.  fo digital  d^sploy 
&  Vo4oe;  lof  all  rotors.. ..HM1„^9.95 
'*2  Voice  Meters  ^  7  Alarm  Inputs 
8  Be'^y  O-'Ot^  Ccr.lfo.  PKB.$t5a.95 
*Rcprogrim  4  Conirol  vis  Packai^ 
Packet loVoic»8BS  FKl.„.58tJ5 
*EPROM  Autobool  CAm    .$1C9^5 
*C€4  &  154!  l2V.SwitchFng  supply 
crystal  controlled  ...DCPS^.'S129.S5 
*  Dig  Hal  Voice  Rec^PB  32  or  64  sac. 
voice  Mai  I  bo  K  &  ID  TailDVM  Si  79 .05 
'Manual  (REFUNDED)  Mt^1..$  20.Q0 


Allows  H.T.  to  scan  100 
Channels  St  programs 

H.T.  for  field  use!  Digital  "S" 
Meter;  comrnent  fields;  auto 
resume  &  tie  I  ay;  Scan  Lock* 
outsi  Loads  FT727  lm5sec. 
Haidware,  cables,  &  disR 
induded  'o'  064  or  IBM     


Modet  727       $49.95 


AUDIO  BLASTER 


ii^jtis 


(3UA0. 


' 


ICM ;  04  r2AT;  FT-72T  -411; 

309^470;  73.'23;UtS;TH25 

<"Mi nature  Audio  Amp. 

Module  installs  Inside  all  H.Ts? 
1  watt  audio  amp  t  V^hen  \\  needs 
10  5e  toud!  fnsiaHs  in  15  Mirr.  Used  bV 


8/20  V  &  audio  in;  Field  Pro- 
Oram  50,000  Codes;  Mom,  & 
Latching,  DPDT Relay;  Wrong 
digit  reset;  LED  fordigit  valid  & 
latch:  inc.  24  Pin  connector 
QUAD  option  adds:  four  2 
Amp.  relays:  5  digit  master 
ort/off  control  for  eact>  relay 


TSDO  $89.95  QUAD  S99,95  U^^H  dCp$si29.9S 


DiQltal  Voice  Recorder! 


witti  all  compulifm 
Decodas  16  touchtonos 
Includes  Basic  program 


DAP    S  99.95 


l2VoltCfi4 
SWITCKER 


CiTysi^eOHt 
»VAC  SV.  3A 
064&  TS4I 


^police,  fire! 


CIRCLE  17  ON  READER  S€ffVrCE  CARD 


Wod«JAB1S  $24.95 


ENGINEERING  COKSULTWO 

583  CANDLEWOOO  ST. 
BREA,  CA.  92€21 
TELEPHONE:  7l4^7t^2009 
FAX:  71iI-255-9ia4 


We  dcc«pt:  C.O.D-Y 
Mas  tor  Cai-d,  VIS  A.  D  t  sc 
AMERICAN  BKPHBSS 
*add$4.00  &H  U.S.A. 


+Ca.  residents  add  €% 


New 


•Records  32  or  &4  Sec. 
atudio  quBlHy  audio 
'Use  for  auto  CQ,  ID 
talL  MaUbox,  Local  or 
logic  control;  Up  to  1 6 
Snectable  rriessagesf 

Includes:  i  Watt  mmHo  anip:i  Meg  8AM; 
MIc  &  Spfcr  Jacks,  vo4.  control;  Req.  9  to 
12V;  tntf^rfac^s  to  Uttra  Com  Stiack  &4 
V'er  e,0;  provides  Orgital  Voice  CQ.  ID 


tall.  Mailbox,  bullets ns 


DVM    $179.9S 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  0l  Quality  Communlcattons  Equipment 


\ 


Repeaters 
Links 
Remote  Base 

VHF,UHF 

•Receivers 
Transmitters 

Antennas 


Repeatei 


ProE 


•Standard  and 
Computerized 
Controllers 

•Standard  and 

Computerized 
Auto  Patches 
•Duplexers 


EXPANDABLE  REPEATER  SYSTEM 


I 


•  A  NEW  CONCEPT  IN  RHPEATtR  DEStGN,  THE  Hi  Pip  *E"  IS  AN  EXfmNDASLE  REPEATER  WITH  THE  FOUjOWNG  FEATURES  A  BASIC  HEPEATEFI  WHICH  WOULD  rN- 

CLUOE  A  CXMP\JEJE  RECEIVER.  TPIANSWnTEH.  COR.  FRONT  RANEL  OONTBOLS  AND  SNDlCATDRS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CARABLE  OF  FLfTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  l9-fNGH  RACK  MOUNTASLE  CABINET. 

•  THIS  SYSTEM  CAN  QE  EXPANOiD  AT  TIME  OF  PURCHASE  OH  CAN  BE  AN  AFTER-PURCHASE  ADD  OfM   THE  ADO  ONS  ARE— HIGHER  POWER.  1 10/220  VAC  POWER 

SUPPLY.  IDENTIHER,  AUTO  RftTCH.  OR  COMPUTER  COKTROLLERS,  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  0E 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  UNKS.  REWIOTE  BASE  OR  OUAL  BAND  OPERATION.  ETC 
AN  DfTB^lON  FftNB,  IS  AflULABLE  RiW  UDCAL  MONHDRING  OF  THE  REPEATER  AND  OONTAJMS  MX  NECESSARY  METERING.  STATUS  L>GKTB  AND  INDICATORS  ALL 
AOD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTlONa 


MAGGIORE  ELECTRONIC  LAB. 


600  Westtown  Rd.    West  Chester,  PA  19382    Phone  (21 5)  436-6051     FAX  (215)  436-6268    Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 
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Continued  from  p.  70 
fesis,  and  you'll  have  a  new  bunch  of 
f  rtef)ds  to  talk  with  on  th^  air .  .  friends 
you  know  personally. 

TWA  has  an  el  cheapo  ffighl  to  Lon- 
don over  th€  Thank^jving  weakand. 
For  around  $600  each,  Sherry  and  I 
went  to  London  last  November  and 
I  hat  included  a  Hilton  hotel  with  big 
breakfasts,  two  shows  and  a  car  for 
the  week, 

Yoii  just  have  to  keep  youf  eye^ 
open  and  grab  the  chances  when  they 
pap  Lip^  There  was  a  bargain  skiing  trip 
to  Italy  in  February,  but  J  was  busy  with 
my  visit  to  Poland  and  Czechoslo- 
vak la »  so  I  missed  it.  Aspen  in  Janu- 
ary? You  bet . . .  that's  the  low  season, 
oddly  enough.  And  when  you  gel  to- 
gether with  a  group  of  friends,  it's  sur- 
pnsingly  inexpensive.  The  skiing  costs, 
inut  it's  half  price  for  old  timers  like  me. 
One  of  the  best  travel  bargains  Tve 
found  is  the  Eastsm/Continental  Airli- 
nes Get  Up  And  Go  Passport .  .  tor 
people  over  62,  You  can  use  \S  once  a 
week  and  go  first  class  for  a  whole 
yearfor  about  $2,000. 

If  you  come  across  any  outstanding 
Iravel  bargains,  lor  Pete's  sake  drop 
me  a  line  or  a  FAX.  I  don't  want  to  miss 
out,  1 1  there's  any  chance  iot  us  get- 
ting away, 

Poland—Up  Ctos# 

Yep,  while  other  ham  magazine  edi- 
tors are  bringing  you  exciting  hamfest 
food  reviews  1  your  dedicated  73  corre- 
spondent has  been  visiting  Poland 
and  Czechoslovakia,  talking  with 
the  hams  to  get  their  perspectrve  on 
the  recent  incredibte  poliltcal  events. 
The  events  in  these  countries  are  itkkI 
important  to  amateur  radio . .  and  as 
it  turns  out,  we  here  in  America  can  do 
a  lot  to  help  our  Eastern  European  fra- 
ternity members  cope  with  the 
changes, 

H  all  started  five  months  ago  when 
Hope  Currier H  one  of  our  73  editors, 
got  wmd  of  a  special  Lufthansa  bar- 
Qain  .  .S300  round  trip  anywhere  in 
Germany.  Hmmm,  Germany?  $300? 
Let  s  take  a  look  at  the  i title  old  map  of 
Europe  and  see  where  we>e  going. 

The  action  looked  to  me  as  if  it 
would  be  in  Poland  and  Czechoslo- 
vakia, so  the  best  starting  point  would 
be  Munich.  Yep,  we'd  rent  a  car,  drive 
down  to  Vienna  and  then  up  to 


Andrew  SP9RPTwith  a  surplus  rtg. 


Jan  SP9LLH  with  a  Polish  NT. 

Krakow,  over  to  Prague  and  back  lo 
Munich.  That  ought  to  do  it. 

I  had  too  many  other  commitments 
to  make  the  tnp  in  October,  Novem- 
ber, December.  January,  March  of 
April,  so  il  had  to  be  February.  Yoiks, 
driving  over  a  thousand  miles  in  the 
dead  of  winter  in  the  middle  of  Eu- 
rope? I'd  likeiy  be  up  to  my  kazoo  in 
snow.  And  the  drive  between  some  of 
those  cities  isn't  easy  either,  even  in 
good  weather!  Oh.  well,  I  always  seem 
to  be  able  to  blunder  through  some- 
how. 

I  asked  Jim  K6MH  to  get  licenses 
for  me  for  DL,  OEt  SP  and  OK  and 
lo  help  set  me  up  to  meet  the  radio 
clubs.  Despite  the  five  month  lead 
lime.  Jim  was  only  able  to  get  me  a 
license  tn  Germany! 


Henryk  SP9JPA  with  W2NSD/1. 


To  fit  the  trip  in  between  my  other 
travel  commitments  t  had  to  limit  it  to 
ten  days,  maximum.  That  meant  one 
day  over,  one  day  back,  one  day  in 
each  city  and  the  l>est  part  of  another 
day  driving  between  the  cities.  In 
the  snow,  in  all  prohablility. 

Oddly  enough,  this  trip  was  already 
scheduled  when  Sherry  asked  me  to 
go  to  Munich  with  her  on  a  weekend 
t^usmess  trip  in  early  November,  That 
was  when  she  wanted  to  get  a  video  of 
people  dancing  the  Lambada. .  ,the 
Brazilian  dance  which  is  sweeping 
Amehca  now. 

It  was  tough  taking  time  off  from 
work  lo  make  this  trip.  Td  only  been  at 
home  a  week  in  January. . ,  just  barely 
enough  lime  to  come  up  with  four  or 
five  new  business  ventures  and  get 
them  started.  I  keep  thinking  up  more 
and  more  ways  to  help  independent 
record  companies  sell  mus^c  I  wish  I 
had  a  dozen  more  entrepreneuriallyHn' 
Clined  people  working  with  me  to 
speed  up  these  new  projects.  It's  frus- 
trating to  see  so  many  things  which 
should  be  done  and  to  not  be  able  to 
Nnd  enough  enthusiastic  people  to 
tackte  them,  t've  got  my  present  team 
going  crazy  trying  to  keep  up. 

Now,  The  Tr<p.  We  started  from 
Boston  and  fiew  to  Franlcfurt,  leaving 
Sunday  evening  and  arriving  Monday 
morning.  Than  a  short  commuter  flight 
to  Munich.  They  have  nice  bag  lunches 
for  these  flights  which  some  American 
airlines  woutd  do  well  to  check  out.  You 

grab  a  bag  as  you  gel  on  the  flight. 

Sandwich,  cake, 
can- 


dy, orange  dhnk.  Sum  bBBls.  most  hanv 
fest  food. 

In  Munich,  Avis  had  an  Audi  100  for 
us.  We  loaded  our  three  suitcases  and 
assorted  hand  luggage  into  it.  Sherry 
takes  her  retrigerator-sized  portable 
Mac  everywhere  with  her.  I  always 
have  at  least  two  taptops  with 
me,  .  plus  cameras.  One  suitcase 
was  ^ull  of  magazines  for  ham  clubs. 

We  checked  into  our  hotel,  took  a 
short  nap  and  met  with  Helmut 
Schmucker  0L5KW,  who  took  us  via 
the  subway  to  a  great  Bavarian  restau- 
rant. Four  other  hams  arrived  and  we 
had  a  great  dinner  and  talked  hamming 
until  I  couldn't  stay  awake  any  longer. 

Helmut  is  an  engineer  working  on 
the  CERN  Supercollider,  so  I  had  lois 
of  questions  for  him,  The  group  is  fin- 
ishing up  work  on  a  packet  satellite  and 
promised  some  articles  on  it  for  73, 

The  next  morning  a  friend  picked  us 
up  and  drove  us  to  visit  the  Pil^  CO 
manufacturing  plant  on  the  outskirts  o^ 
Munich.  We  talked  over  plans  for  mak* 
ing  special  CDs  (or  some  of  my  new 
projects. 

That  afternoon,  Helmut  took  us  by 
sutsway  lo  the  Deutsche  Science  Mu- 
seum to  see  the  special  ham  exhibit 
and  station.  When  you  get  to  Munich, 
don't  miss  it. 

The  next  morning  it  was  snow- 
ing. .  .just  what  we  needed  to  help  our 
drive  to  Vienna.  Europe  was  in  the 
midst  of  the  worst  snow  drought  in 
years,  with  very  little  skiing  possible,  so 
they  needed  the  snow,  Alas  (for  them) 
the  snow  turned  to  drizzle. 

The  autot^ahn  from  Munich  to  Vien- 
na has  no  speed  limit,  so  most  of 
trip  was  made  at  around  100 
mph-  We  passed  a  few 
fields  w(th  a  thin 
►*'  snow 
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cover  and  coukJ  see  some  snow  in 
Ihe  mountains,  bul  thai  was  about 
all.  Even  if  f'd  Nad  time  to  ski.  there 
wc>uldrt't  have  been  much  available. 
I'm  glad  I  took  a  week  in  January  for  our 
yearly  ham  ski  trip  lo  Aspen,  When  are 
you  going  get  off  your  duff  and  join  us 
zipping  down  the  slopes,  hiT  in  hand? 
My  ham  meeting  in  Vi$nrta  went 
awry  with  crossed  signals,  so  I  didn't 
meet  the  hams  thm  time.  I  was  disap- 
pointed to  learn  that  my  old  friend 
OElFF  had  passed  away  a  couple 
years  ago.  I  had  enough  other  meet- 
ings to  keep  me  busy. .  with  a  nice 
lunch  at  the  HoteC  Sacher  while  arrang- 
ing to  swap  bam  articles  with  an  Italian 
ham  magazine  publisher  and  cof- 
fee at  the  famous  Cafe  Mozart  with  a 
writer  proposing  some  arricles  tof  CD 

Now  the  big  deal.  ..Poland  The 
tdea  was  to  drive  across  Czechoslo- 
vakia ID  Krakow,  f  had  FAXes  from  the 
Krakow  ciub  saying  they  were  waiting 
for  me.  i  got  a  stiock  when  t  filled  the 
gas  tank  in  Vienna .  $501  Gadzocks^  I 
ted  10  leave  Sherry  hostage  and  go 
back  to  the  hotel  and  change  dollars  for 
mere  shillings.  S  never  expected  to  pay 
$4  Q  gallon  for  gas. 

Not  knowing  what  I  he  gas  situation 
would  be  in  Czechoslovakia,  I  topped 
off  again  when  we  reached  the  Czech 
t»rdef  That  turned  out  to  be  a  very, 
very  good  idea  There  was  such  a  Jong 
Gne  wailing  to  gel  into  the  country,  it 
took  an  hour  to  go  One  btock  The  bor- 
der was  right  in  the  middle  of  a  town! 

The  Austrians  waved  us  Ih rough. 
The  CiEOChs  stamped  in  our  two-day 
visas  and  then  demanded  thai  we  buy 
$72  worth  of  thetf  mortey.  *'Oon1  wor- 
pf,  you  cart  use  it  to  pay  yoyr  hotel  bill ." 
Sure,  Welcome  to  the  Czechoslovak!* 
an  Soviet  Socialist  Republic. 

The  roads  weren't  bad.  Two  lanes.  I 
did  have  to  pass  a  lot  of  lumbering 
trucks,  but  there  were  very  few  cars,  By 
going  90  in.  the  ctear  spots  I  managed 
to  average  attoul  45  mph.  Here  and 
there  they  had  superhighways,  but 
mostly  it  was  country  mads  that  went 
fight  through  the  middle  of  one  small 
town  after  another.  The  realty  depress- 


Th&  Krakow  DXers  clui)^ 

ing  thing  was  the  ajr  pollution  in  almost 
every  city,  Tf>eif  cars,  trucks  and  indus- 
tries are  terrible.  How  can  they  ever 
afford  to  dean  up  the  mess? 

The  line  at  the  Polish  border  was 
about  the  same  as  the  Czech,  took 
atxjut  an  hour.  No  one  at  the  border 
spoke  a  word  of  English .  They  took  our 
passports,  stamped  thenv.  passed 
them  along  !o  the  next  chap,  more 
stamp ir>9.  Finally  they  gave  "em  back 
and  waved  us  on.  I  got  into  the  car  and 
Sherry  found  they'd  kepi  our  two-day 
Czech  visas.  I  rushed  back  to  get  'em 
back  so  we  could  re-enter  the  country 
and  drive  to  Prague.  The  whole  place 
was  deserted  ^ 

I  finatly  rour>d  someone  in  charge 
and  discovered  that  we  were  rrat  going 
lo  get  our  visas  back,  Et  lough-o  on  the 
two  days,  Ditto  our  wishes  to  re-enter 
the  country,  Ditto  our  S72  worth  of 
Czech  paper.  Td  have  to  get  new  visas 
from  their  consulate  in  Kadowice. 
Poland,  Drat! 

Oh  well,  Kadowice  was  only  aliout  35 
miles  0tf  our  route  to  Krakow,  $0  we 
headed  Ihere.  We  made  it  in  less  than 
an  hour.  The  little  dot  on  my  map 
turned  out  to  be  a  good-sized  city.  You 
don't  know  fun  until  you've  tried  to  find 
a  foreign  consulate  in  the  middle  of  a 
large  city  where  no  one  speaks  En- 
glish. Bulp  with  the  patience  of  the 
Poles,  we  found  it  on  a  back  street.  Tlia 
sign  on  the  door  said  visa  hours  were 
8-12  teflon -Fri.  It  was  now  Friday  at 
3  p.m.  This  couldn*l  tse  happening. 

I  had  appointments  in  Prague  on 
h^onday  with  the  president  of  the  radio 
Club  and  with  their  state  music  com  pa- 
rty. I  tried  the  intercom  at  the  consuiale 
gate.  A  nasty  woman  answered  She 
did  not  speak  English,  except  for, 
"Monday,  8  a.m." 

In  my  mirtd  I  ran  through  all  the  appli- 
ed ble  curses  i  coufd  think  Of ^  I  thought 
of  a  wide  assortment.  Then^  stili  grum^ 
bling  at  the  CSSR  and  rotten  commu- 
nist bureaucrats,  we  drove  on  lo 
Krakow  Our  reception  there  made  up 
for  Ihe  frustrations  with  Czechoslo- 
vakia, 

Yes,  I  suppose  we  should  have 
known  to  get  both  transit  visas  and  vis- 
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particufarfy  those  from  Polish  fam- 
ilies .  . ,  to  dig  otd  harn  rigs  out  ot  attics, 
cellars  and  garages  and  send  them 
over .  . ,  even  it  some  needed  fixing. 

They're  going  lo  see  if  anything  can 
be  done  with  the  new  government  to 
get  the  Polish  airline  to  help  ship  used 
ham  gear  from  America.  The  country 
won't  t^  able  to  do  much  witliout  a 
large  supply  of  technically  interested 
youngsters  so  they  may  get  govern- 
ment cooperation. 

Many  years  ago  t  arranged  a  similar 
deal  for  the  hams  in  Jordan.  Many 
Amencan  hams  donated  ham  gear  and 
technical  books.  The  Royal  Jordanian 
Aidines  shipped  them  over  and  the 
dubs  did  the  distribution. 

The  ham  spirit  I  found  in  Poland  was 
the  way  Ft  was  here  in  America  back  30 
years  ago .  ,  ,  before  Incentive  Licens- 
ing gutted  our  growth  and  our  ham 
clubs.  It  was  exciting  to  talk  with  them. 

This  group,  de- 
spite all  its  prob- 
lems, has  S)x  merrh 
bers  licensed  for 
packet,  has  severaf 
serious  DXers.  and 
is  even  putting  its 
first  repeater  on 
the  air.  I've  seen  a 
lot  less  activity  in 
some  pretty  big 
American  clulis. 

Dinner  at  the 
hotel  restaurant 
was  first  rate  and 


pting  visas,  but  it's  been  a  long  time 
since  I've  run  into  thai  bafoney .  .  and 
the  Czech  embassy  dkln'i  mentJon  it 
wfien  we  applied. 

It  only  took  three  eoquines  to  find  our 
Krakow  hotel.  Vm  getting  good  at  this 
stuff.  A  Holiday  Inn,  no  less  Cheap, 
tool  I  sent  FAXes  to  Ihe  Prague  radio 
club,  to  the  music  group  and  to  our 
embassy  in  Prague.  You  know,  Shirley 
Temple  Black.  I  got  back  fast  FAXes 
from  0K1BW  and  Supraphofi* .  .m^^ 
from  Shirley. 

On  Saturday  the  Krakow  club  met 
af>d  I  talked  with  them  for  several 
hours.  They  had  about  40  hams 
present.  The  president,  Henryk 
SP9JPA,  is  an  interpreter  by  profes- 
sion so  I  was  in  excellent  hands. 

Now.  if  you  think  you  have  problems 
finding  parts,  just  ask  tf>e  next  SF  you 
laJk  with  what  it's  like  in  Poland.  Wfth 
the  average  monthly  paycheck  in 
Poland  being  around  $40,  lew  hams 
can  afford  commercfal  rigs. 

The  club  was  facing  a  mafor  prob- 
lem. When  the  government  ran  ama- 
teur radio  they  provided  the  ciub 
station  and  meeting  room  free  of 
charge.  Now  the  Club  was  faced  with 
having  to  pay  S20  a  month  for  the 
space  .and  the  promise  that  this 
could  Iripie  or  worse  by  the  end  of  the 
year!  Where  would  they  ever  get  that 
kind  of  money? 

t  pointed  out  the  im|}ortance  of  Ihetr 
altracting  lots  of  youngsters  to  amateur 
radki  as  a  way  to  make  sure  that  Poland 
would  have  engineers  and  techni- 
cians. I  suggested  it  might  be  possible 
to  get  American  radio  amateurs. . . 


cost  about  1/6th 
what  I  expected. 

The  Czech  visa  det>ade  gave  us  an 
unexpected  extra  day  in  Krakow,  so 
Henryk  took  us  to  see  their  famous  sail 
mines.  It's  worth  the  trip,  if  you're  going 
to  Poland.  They've  l>een  in  regular  use 
for  seven  hundred  yeans  and  go  thou- 
sands of  feet  down.  We  visited  a  farge 
church,  a  beer  hall  and  even  the  pface 
where  Hitler  set  up  to  make  airptane 
engines,  with  the  ftrst  engine  complet- 
ed ttie  day  the  war  ended^  .alt  deep 
undergrourvd-  It  takes  several  hours  to 
see  everything.  They  have  a  museum 
showing  how  the  mine  used  to  be 
worked  centuries  ago. .  a  model  of 
the  town  a  century  ago  ,  and  many 
interesting  exhibits. 

The  Krakow  club  is  planning  to  set 
up  a  station  deep  in  the  mine  next  year 
and  get  a  special  calt  to  commemorate 
the  7(X>th  year  of  the  mine.  A  SP700 
pfefix.  That  will  go  well  toward  your 
WAI^  (Worked  All  Mines)  award. 

My  gas  lank  was  in  itie  red  again. 
The  only  gas  pump  in  Krakow  with  un- 
leaded happened  to  be  right  next  to  our 
hotel,  so  I  Filled  'er  up  S20.  Thal*s 
more  like  it. 

Our  visit  to  Kralfow  was  great.  The 
only  downer  was  the  failure  of  the  chap 
from  the  Polish  record  industry  lo  keep 
his  appointment.  The  hams  knew  sev- 
erai  local  producers  of  Polish  folk  and 
country  music,  so  I'll  follow  up  their 
leads  when  J  get  back. 

Monday  we  lipped  up  to  Kadowice 
and  got  our  (grumble)  visas.  Then  on 
across  the  (grumble)  bolder  with  no 
problems  (for  a  change).  It  was  a  long 
dhve  to  Prague, .  .3€0  miles,  but  half 
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of  it  was  on  supertiighways,  We  got 
there  just  too  late  for  a  meeiiriQ  with  ihe 
Cz0Ch  record  company,  Poiyphon,  so  I 
set  tl  up  for  0  a.m.  Tuesday  Anton  in 
0K1GW,  Ihe  president  of  the  Czecti 
AmatBur  Radio  Society,  would  meet 
me  at  10  and  we'd  have  lunch  with  his 
son  OKI  BWG  at  fKwn.  Than  off  10  Mu- 
nich* 

The  people  at  Polyphon  coufdn't 
have  been  n^cer  I  think  Vm  going  to  be 
able  to  help  them  considerably  with 
salting  Czech  music.  This  should  help 
bring  them  desperately  needed  hard 
currency,  now  that  the  company  is  no 
longer  state- run. 

The  Czech  amateurs  are  vefy  excit- 
ed over  their  new  freedoms .  I've  been 
promised  a  steady  stream  of  news  on 
that  front  Anton  in  is  a  scientist  workin9 
on  infrared  detection,  materials  and  his 
son  is  importing  PC  Clones  from  Tai* 
wan,  so  t  had  hours  of  QSO  to  pack  into 
a  couple  hours.  Once  you  start  asking, 
it's  amazing  whal  interesting  people 
you  can  find  on  the  air .  .  if  you  ask  for 
more  than  a  QSL 

For  the  first  lime  in  40  years,  Eastern 
European  hams  are  free  to  actually 
talk  over  the  air.  I  think  you1l  find  them 
ejccited  over  this  new  freedom  and  anx- 
ious to  use  it. .  .so  start  asking  'em 
questions  and  sit  back. 

Despite  the  short  ttme  I  had  avail- 
able. Antonin  look  us  to  see  the 
Smetana  memorial  overlooking  the 
Moldau  River  1  hope  you're  into  classi- 
cal mushc  enough  to  be  f  ami  [tar  with  his 
**Ma  Vlast"  (my  country),  which  in- 
cludes "The  Moldau."  We  also  hurried 
through  the  old  section  of  town,  my 
camera  snapping  in  every  direction, 

I  wanted  to  capture  the  way  ii  felt.  We 
had  a  beautiful  warm  sunny  day.  ,  Jn 
the  60s.  There  were  crowds  every- 
where, some  walking  around  liappiiy, 
others  patiently  onlinetobuy  hot  dogs 
or  ic©  cream  cones.  The  cones  were 
small  and  cost  25c.  They  haven't  In- 
vented hot  dog  buns  yet.  so  you  get  a 
slict  of  rye  bread  and  a  dab  of  mustard 
on  a  papei^  plate.  We  also  got  on  tmefor 
some  father  greasy  potato  pancakes. 
Their  subway  was  clean,  fast  and 

crowded. 

By  2  p.m.  we  were  checked  out  of  the 
hotel  p  but  we  needed  gas  An  ion  in 
knew  where  there  was  an  unleaded 
pump. .  .1  think  if  was  the  only  one  in 
Prague.  He  led  us  Ihere  and  then 
waved  to  us  as  we  took  off  for  Munich. 

With  the  nice  weather,  once  I  hit  the 
German  autobahn  I  was  able  to  drive  at 
120  mph  all  the  way  to  Munich.  Wiien 
we  arrived  I  got  my  travel  folder  out  of 
my  suitcase  so  I  could  call  and  confirm 
a  dinner  date.  The  business  card  with 
the  needed  home  phone  number  was 
missing  I  never  lose  anything,  so  I  was 
incr#duious.  I  went  through  everything 
we  had  and  no  card,  I  was  supposed  to 
call  Helmut,  but  hts  c^rd  was  missing 
too!  Rats, 

We  were  tired  enough  so  we 
shrugged,  packed  up  tor  the  flight 
home  the  next  morning  and  went  to 
bed  early.  It  wasn't  untii  a  week  later, 
when  no  amount  of  unpacking  turned 
up  the  missing  cards  and  several  let- 
ters with  FAX  numbers,  that  it  hit  me. 


That  chap  who  was  always  standing  by 
the  elevator  at  our  Krakow  hotel  and 
whose  only  job  seemed  to  be  to  rush 
over  and  push  the  elevator  tjutton  for 
us. .  could  he  have  been  a  security 
policeman?  Perhaps  he  wasn't  just 
catling  the  elevator,  but  was  warning 
whoever  was  goin9  through  our  room. 
Well,  I  hope  some  ham  and  record 
company  business  cards  and  my  miss- 
ing letters  will  keep  them  busy  until 
Poland  figures  out  how  to  get  their  se- 
curity people  more  productive  work. 
And  I  was  feeling  guilty  for  somehow 
managing  to  lose  the  cards. 

I'd  like  to  hear  from  some  Polish » 
Czech  and  other  Eastern  European 
Americans  who'd  like  to  get  involved 
with  helping  solicit  and  ship  ham  gear 
to  these  countrFes  I  can't  think  of  a 
better  use  for  a  no-longer-needed  ng, 
I'm  sure  almost  every  one  of  you  has 
some  dd  NTs.  Old  tutie  gear  and  so  on. 
We  can  hetp  our  newly4ree  fraternity 
brothers  in  Europe  ,  ,  but  we're  going 
to  need  someone  to  organize  Ihe 
projects.  Yes,  I'll  do  everything  t  can  to 
help  .  and  73  will  be  solidly  behind 
you.  Here's  our  chance  to  perscnaNy 
help  some  new  democracies  work. 

You  know,  it  didn't  take  much  money 
to  make  this  trip.  It's  probably  one  you 
could  have  made,  if  you'd  bothered. 
You  jusi  have  to  watch  for  travel  bar- 
gains and  take  ddvantage  of  'em. 

There  We  Were ...  At  750  Feett 

Ask  me  how  Wayne  managed  to  be 
at  the  helm,  piloting  a  nuclear  hunter- 
kilter  submarine  deepbetow  the  Pacific 
Ocean.  Glad  you  asked.  Piloting?  Well. 
it's  just  tike  flying,  complete  wdh  an 
aircraft-type  steering  wheel.  You  even 
wear  a  seatbell       and  need  it. 

Note  the  fiendish  iook  on  my  fact  as  I 
put  the  boat  into  a  33-degree  up  angle 
which  has  everyone  aboard  holding  on 
for  dear  Jife.  My  old  shipmates  groaned 
in  dismay  when  I  sal  down  m  the  pitot's 
chair  and  took  the  helm  of  the  SSNB77, 
Many  of  them  still  remembered  my  leg- 
endary feats  of  helmsmanship  on  the 
SS228  some  46  years  ago.  when  we 
were  busy  smktng  Japanese  ships. 

Our  old  Drum  (SS228)  is  tied  up  per- 
manently in  Mobile  in  Battleship  Park. 
K  you  ever  get  a  chance,  pay  it  a  visit.  I 
think  you'll  enjoy  reading  about  our  ad- 
ventures  on  the  plaques  as  you  walk 
through  the  boat. 

Thirty-eight  of  us  old  Drum  crew 
members  were  given  an  opportunity  to 
go  for  a  cruise  on  the  new  Drum 
{SSN677) .  ,  .and  that's  how  ol'  Uncle 
Wayne  ended  up  sitting  in  the  pilot's 
chaiTn  swooping  around  under  the 
Pacific  Ocean,  obviously  endangering 
160  lives. 

I  started  hamming  seriously  in  1938 
so  when  WWII  came  along  in  Decem- 
ber 1941  I  was  19  arnl  prime  cannon 
fodder.  I  was  going  to  college,  but  the 
Draft  Board  said  never  mind  about 
that,  we  have  some  empty  trenches 
just  your  site.  .  .we  need  you  just  as 
you  are.  So  I  quickty  joined  the  Navy  in 
t942  as  a  Radio  Technician,  went 
through  one  of  the  best  electronic 
schools  in  the  world  and  reported 
aboard  the  Drum  in  1943,  I  made  five 
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war  patrols  and  i eft  it  shortly  before  the 
end  of  the  war  In  1945  to  teach  sub- 
marine electronics  at  Ihe  New  London 
sub  base. 

Yes,  I  saw  plenty  of  action . . .  heard 
lots  of  depth  charges  .  and  we  ran  up 
a  darned  good  score.  I  kept  everything 
electronic  working,  was  the  radar  oper- 
ator when  we  were  at  surface  battle 
stations,  and  ran  the  sonar  when  we 
were  submerged. 

Today's  nuclear  subs  are  bigger,  bul 
they  have  so  much  stuff  crammed  into 
Ihem  that  the  crews  have  less  room  to 
move  around  than  we  did  45  years  ago. 

You  know,  if  you've  a  grandson  who 
would  like  to  learn  electronics,  I'll  bet 
the  Navy  school  on  Treasure  Island  Is 
still  tops.  It  made  my  college  electricaJ 
engineering  education  look  like  a 
dreadful  waste  of  time.  The  Navy  train- 
ing gave  me  the  grounding  which  en- 
abled me  to  easily  cope  with  every  new 
technology  wh^ch  came  along.  It  made 
it  so  r  was  able  to  hetp  pioneer  NBFM« 
flTTY.  SSB,  SSTV,  repeaters,  mi- 


crowaves, microcomputers,  speaker 
design,  etc. 

The  recent  collapse  of  the  Commu- 
nist system,  if  it  is  followed  by  the  ex- 
pected Soviet  military  budget  cuts, 
could  significantly  lessen  the  Impor- 
tance of  nuclear  submarines.  I  loved 
the  Newsweek  encounter  group  car* 
toon  where  Fidel  is  sitting  there  groan- 
ing atx>ut  the  collapse  of  communism. 
Beside  him  is  sitting  the  Pentagon 
groaning,  *'1  know,  I  know." 

The  only  real  purpose  for  our  nuctear 
submarine  fleet  is  to  counter  the  Rus- 
sian nuclear  subs.  Sure,  a  few  Third 
Wortd  countries  have  submarines,  but 
they're  old  diesels  and  their  crews  are 
poorly  trained. 

Perhaps,  if  we  pull  our  military  forces 
out  of  Japan,  we  can  get  the  Japanese 
to  rearm  and  then  well  have  to  match 
them  submarine  lor  submarine,  bring- 
ing happy  days  back  to  the  Pentagon. 
The  cost  of  rebuilding  the  Japanese 
military  would  also  put  an  end  to  the^r 
cash  surplus  problems.  Spending  bit* 
liofts  on  military  weapons  which  bring 
in  no  revenue  will  cooJ  any  country's 

economy. 

Perhaps  you'd  better  get  your  grand- 
children into  that  electronics  course 
pretty  soon.  Without  the  need  for  a 
huge  navy  and  a  big  fleet  of  sub- 
marl  nes,  we're  not  going  to  need  ail 
those  Navy  electronic  technicians. 

But  you  know,  after  seeing  the  state 
of  submarine  electronic  technology 
today.  I  felt  a  momentary  twinge  of 
regret  over  not  having  gone  to  work  in 
the  AniicoslJ  Naval  Research  Lati.  the 
way  they  wanted  me  to.  Just  momen- 
tary. 


TTiie  Drum  battie  ffag. 
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K  K A BOOM 


Michael  Geier  KB  I UA* 

POSojr  64766 

S.  Badin^on  VT  m4Q^ 

Power! 

Once  and  fof  all.  the  corred  Digi-Key 
part  number  for  ihe  Ravorig  10  mH 
choke  is  M7103.  Not  M70103  or 
MTiOO,  That  said,  let's  gal  started. 

Absolutely  everything  that  happens 
inskte  your  equipment  depends  on  one 
thing:  power.  WIttiout  it,  ymjr  transc^- 
er  m  useful  only  as  a  paperweight.  Of 
coursOt  tf^^s  power  usually  oomes  from 
the  AC  line,  but  it  can  also  come  from 
batteries  or  even  solar  panels.  The 
source  does  matter,  but  just  about  all 
the  power  used  in  today's  equipment 
must  b«  ''pyhfied"  into  steady  DC  be- 
fore use.  Let's  examirve  why  and  how. 

Goin'  thrmigti  Changes 

All  electronic  devices  can  be  thought 
of  as  modulators.  The  term  ''modu- 
late' means  "to  cJiange,"  and  that's 
what  circuits  do.  They  take  unchang- 
ing DC  power  and  modulate,  or  change 
It.  so  thai  It  does  somethin9.  such  as 
convey  information. 

For  instance.  ampliHers  modulate 
DC  power  so  that  it  rises  ^n6  faUs  in 
step  with  the  incoming  signal— that's 
what  amplification  really  is.  Oscillators 
make  the  DC  rise  and  fall  at  a  regular 
rate,  and  with  a  particular  wai^e-shape. 
It's  kind  of  like  a  violii>  stnog.  whU;h 
takes  (he  steady  {DC}  pull  of  ih«  bam 
and  turns  its  energy  into  a  back  and 
forth  (oscillating)  motion. 

A  radio,  of  course,  combines  many 
functions  to  accomplish  the  complex 
goai  of  wireless  information  transfer 
There  are  oscillators  and  amplifiers, 
perhaps  digital  switching  circuits,  and 
a  speaker,  meter,  etc.  But  in  the  end, 
nothing  happens  wilhoiJt  Itie  raw  mate- 
rial to  modylate.  and  (hat's  powers 

Supply  and  Demand 

It's  difftcul!  and  sometimes  impossl- 
b\%  to  separate  intentional  changes 
from  those  already  present  iri  the  raw 
power,  so  it's  best  to  start  with  the 
purest  power  possible.  What  makes 
powi&r  pure?  TItere  are  two  basic  ele- 
ments. 

First,  the  power  should  have  no  in- 
herent changes  of  its  own.  That  is^  it 
should  be  well -filtered  DC,  with  no  rip- 
ple or  noise  riding  on  it. 

Second,  the  power  should  be  regu^ 
lated  so  that  it  doesn't  get  putled  up 
and  down  by  the  circuits  it  drives  until  H 
Is  actually  in  itmse  circuits.  weH-isoiat- 
ed  from  its  source  That  prevents 
changes  (signals)  from  one  circuit  from 
influencing  another. 

The  first  goal  is  met  through  the  lime- 
honored  technique  of  filtering.  After 
t»eing  recirfied  from  AC  to  DC.  the  pow- 
er constsis  of  rising  and  laMing  parts  of 
a  sine  wave — one  hundred  pe^^cent  rip- 
ple^ Involving  capacttors  and  some- 
times Inductors,  filtering  has  the  effect 
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of  inertia.  It  makes  the  power  resistant 
to  changes,  so  that  ripple  and  noise  are 
flattened  out.  The  basic  idea  is  to  store 
some  power  In  a  capacitor,  and  then 
release  it  when  needed.  When  the  sup- 
ply exceeds  the  demand,  the  capacitor 
can  be  recharged.  In  practice,  th^s  oc- 
curs during  each  cycle  of  the  rectified 
wa^.  Thus,  as  the  voltage  rises,  it  char- 
ges the  capacitor.  Then,  as  the  voltage 
falls,  the  capacitor  ref eases  its  charge. 
ki$eping  the  tinai  voltage  level  from  get- 
ling  too  km.  It's  kind  of  like  squirting 
water  6Q  times  per  second  into  the  top 
of  a  bucket,  while  drawing  a  steady 
stream  from  a  hole  in  the  bottom.  As 
long  as  there's  some  water  in  the  buck- 
et, and  you  squirt  as  much  in  as  you 
lake  out,  it  works.  Vok\k,  filtered  DC. 

The  second  goal  is  me\  by  making 
the  power  source  big  enough  to  handle 
the  demands  of  the  circuits  it  drives* 
and  by  monitoring  the  voltage  level  and 
continually  adjusting  It  to  keep  it  con* 
stant.  And  that  leads  us  Into  our  next 
topic, 

Just  a  Little  Math  (Realty!) 

We  use  the  term  *'power"  to  de- 
scribe etedrk^  energy,  tout  that's  not 
exactly  what  it  means.  Electricity  has 
two  important  elements,  current 
(amps)  and  voltage  (volts).  Current 
refers  to  the  number  of  eteclrons.  and 
voltage  is  the  "kick"  or  charge  on  each 
orte.  The  power  in  watts  is  the  current 
multiplied  by  the  votiage.  and  repre- 
sents the  amount  of  work  the  electricity 
can  do.  fslow  that  wasn't  so  bad,  was  it? 

Nearly  all  circuits  are  operated  at 
fixed  DC  voltages.  As  the  resistance  of 
a  circuit  varies  up  and  down  with  the 
signal  it  is  generating  or  processing, 
the  amount  of  current  land  thus  the 
amount  of  power)  var^s  with  it.  Much 
of  that  power  winds  up  as  the  circuit's 
output  si  gnat,  with  the  rest  dissipated 
as  heat.  (That's  why  equipment  gets 
warm,)  So,  if  your  power  supply  cannot 
deliver  enough  current,  parts  of  that 
signal  are  going  to  become  distorted. 
Also,  the  supply  voltage  may  wiggle  up 
and  down ,  cau sing  rem nanis  of  the  sig^ 
nal  to  appear  in  other  circuits  (hor- 
torsiy  Enter  regulation. 

Tire  Regulator 

NOt  it's  not  a  new  Arnold  Schwartzen- 
neger  movie,  Although  it  could  be,  The 
reguEator  keeps  an  iron  fist  on  the 
voltage,  ensuring  that  it  will  stay  con- 
stant despite  changmg  loads.  Of 
course,  there  must  be  adequate  cur* 
rent  in  the  first  place.  r4o  regutalor  can 
make  somethmg  out  of  nothing.  In  fact, 
most  regulators  operate  by  wasting  ex- 
cess power  and  dissipating  it  as  heat. 
Actually,  there  are  two  basic  types:  lin- 
ear and  switching.  Let's  examine  each. 

A  linear  regulator  ads  like  a  variable 
resistor,  and  is  placed  in  series  t}e< 
tween  the  filtering  circuits  and  the  load. 
The  regulator  monitors  its  Own  output 
voltage  and  changes  its  resistance  to 


ihat  voltage  constant.  Of  course, 
a  resistance  can  only  cut  the  voftage 
down,  so  it  must  be  higher  al  the  regu- 
lator's input  than  will  be  desired  at  Its 
output.  As  the  regulator  varies p  cutting 
the  voltage  down  lust  the  right  amount 
to  keep  it  constant,  it  burns  the  excess 
power  (equal  to  the  difference  between 
the  input  and  output  vo^ltages.  multF 
plied  by  the  current  flowing  through  the 
regulator)  and  gets  hoi. 

Despite  its  wasteful  nature,  the  lin- 
ear regulator  is  widely  used.  It  is  sim^ 
pie,  reliabie^  and  generates  no  electri- 
cal noise  of  its  own  That  last  attribute 
makes  4t  especiaJiy  desirable  for  radio 
work,  wiiere  any  generated  spikes  or 
otiier  noise  can  get  into  the  receiver. 

I'D  Rather  Switcli 

Switching  regulators  operate  on  an 
entirely  different  principle.  Instead  of 
acting  like  a  resistor,  a  switching  regu- 
lator acts  iike  its  namesake^  a  switch, 
rapidly  turning  on  and  off  to  provide 
just  ihe  right  amount  of  power  to  the 
toad.  Imagine  a  switch  turning  on  and 
off  1 QQQ  times  per  sea>nd.  The  input  to 
the  switch  is  unregulated  DC  The  out- 
put is  filtered,  and  then  the  ioad.  If, 
during  the  course  of  one  cycle,  the 
switch  spends  as  much  time  on  as  It 
does  off,  then  it  is  operating  at  50  per- 
cent duty  cycle-  If  H  spends  only  10 
percent  of  the  cyde  turned  on.  then  it  is 
at  10  percent  duly  cyde,  and  so  on. 
Now  let's  add  a  circuit  which  monitors 
the  output  voltage  after  it  has  been  re- 
filtered  into  DC,  and  adjust  the  switch's 
duty  cycle  to  keep  the  output  stabie. 
This  techmque*  called  Fulse  Width 
Modulation,  represents  the  basic 
scheme  of  all  switching  regulators. 

The  big  advantage  ol  the  switching 
regulator  is  that  it  doesn't  burn  excess 
power  as  heat.  It  simply  blocks  it,  kind 
of  like  allowing  only  enough  water  to 
squirt  into  tine  bucket  to  keep  the  level 
stable.  That  makes  this  type  of  regula- 
tor tremendously  rrKire  efTi'iientH  and 
much  cooler,  than  the  linear  tfpe.  Un- 
fortunately, It  also  introduces  a  poten- 
tial problem. 

Hash  City 

The  rapid  on  and  off  switching  of 
large  amounts  of  power  generates 
strong  harmonics  which  reach  far  up 
into  the  RF  spectrum.  In  other  words* 
noise.  When  such  a  switching  circuit  is 
incorporated  rnto  a  device  designed  to 
delect  fractions  of  a  microvolt  of  signal 
(in  other  words,  a  receiver),  the  poten- 
tiaf  for  trouble  is  enormous.  It  is  quite 
difficult  to  completely  eliminate  the 
noise  because  it  is  radiated  from  the 
wires  entering  and  exiting  the  supply, 
as  well  as  from  the  supply's  compo- 
nents themselves. 

But  it  can  tie  done.  There  are  a  few 
supplies  sold  for  radio  use  which  incor- 
porate switching  circuitry,  and  they 
perform  rather  well.  They  cost  consid- 
erably more  than  linear  units,  though, 
t)oth  because  of  the  shielding  prob- 
lerns  and  the  increased  complex ily  of 
their  drcuitry. 

In  the  Beginning. . . 

Now  that  we've  explored  regulators, 


let's  kx>R  tsackwards  through  the  pow- 
er supply  to  where  a  all  begins.  There's 
more  than  one  way  to  skin  a  synthetic 
fur,  and  (t  turns  out  that  the  switching 
regulator  concept  can  be  expanded  to 
the  design  of  an  entire  power  supply  I 

In  a  traditional  linear  supply,  the  irh 
coming  AC  power  is  passed  through  a 
transformer,  where  it  undergoes 
voltage4o-current  conversion.  That  is, 
its  voltage  is  reduced  whi^le  its  current 
is  increased  by  the  same  ratio.  Be* 
member,  a  watt  is  a  watt.  If  you  have 
120  volts  at  2  amps  going  in,  you  can 
change  it  to  1 2  volts  at  20  amps  and  still 
have  the  same  number  ol  watts.  In 
practice,  there's  so^ne  loss  in  the  trans- 
ldrm#r,  so  the  conversion  isn't  perfect 
But  for  all  intents  and  purposeSt  that's 
how  it  works.  Then,  the  low^voltage, 
high-cuH'ent  power  is  rectified  and  fil- 
tered as  I  described  earlier, 

This  approach  to  V-to-C  conversion 
works  fine,  but  the  required  trans- 
former can  get  big  and  heavy  when  kits 
of  power  is  needed.  As  I  hinted  above, 
there's  anotfier  way. 

faster,  Faster 

The  basic  reason  the  transformer 
needs  to  be  large  is  that  the  frequency 
of  AC  power  is  very  low  (60  Hz),  and  the 
iron  transformer  core  will  become  satu- 
rated with  magnetic  force  during  the 
cyde  arKj  limil  the  amount  of  trans- 
ferred power,  unless  that  core  Is  pretty 
big.  If,  however,  you  make  your  AC 
power  have  much  higher  frequency, 
say  20  kHi,  then  you  can  use  a  much 
smaller  transformer  for  the  same 
amount  of  power  conversion,  because 
considerably  less  power  needs  to  be 
transferred  per  cycle- 
Switching  power  supplies  rectify  and 
filler  the  incoming  AC  into  DC  hghl  off 
the  power  line,  with  no  transformer. 
Then,  they  chop  it  up  at  high  frequen- 
cy, pass  it  through  a  small  transformer, 
re-rectify  and  filter  it  at  the  other  end, 
and  send  it  on  its  way  to  the  load. 

But  what  about  regulation?  Well, 
that's  easy,  Rememtjer  the  switching 
regulator?  Just  make  it  adjust  the  duty 
cycle  of  the  chopping  oscillator,  in- 
stead of  a  separate  one.  That  way,  just 
the  right  amount  of  power  wifl  flow  into 
the  transformer  so  that,  after  filtering, 
the  output  voltage  will  be  where  you 
want  tt. 

It  ^Kinds  simple,  and  in  theory  it  is. 
In  practice,  though,  kJts  of  protsiems 
crop  up,  most  of  them  associated  with 
the  fast  switching  pulses  used.  Various 
monitoring  and  protection  circuits  are 
incorporated  to  prevent  the  supplies 
from  setf-destfucting  from  power  line 
iransjenis,  short  circuits  in  the  toad, 
and  so  on.  So,  switching  power  sup- 
plies tend  to  be  complex  and  expert* 
sive. 

By  the  way.  nearly  all  desktop  PCs 
use  switching  power  supplies,  and 
they  are  finding  their  way  into  radio 
gear  as  they  are  made  spectrally  qul^ 
eter.  Next  month,  well  look  at  trou- 
bleshooting power  suppties,  both  lin- 
ear and  switching.  ^H 

Nave  a  question?  Send  them  to 
HB 1  UMat  the  above  address. 
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Number  2S  on  your  Feedback  einl 


Above  AND  beyond 

VHF  and  Above  Operation 


at.  Houghton  W8€iGP 
San  Diego  Mtcrowm^a  Group 
$$45  Badger  Lake 
San  Diego  CA  921 19 

MMIC  Amps  in  Application 

This  month  I  would  like  to  give  sever- 
al applications  using  MMIC  amplifiers, 
including  some  ^igh  power  amps.  Our 
fir^t  example  sFiows  an  MM IC  ampllfter 
pnDwding  switching  protection  to  an 
expensive  preamplifier.  Tliis  project 
was  published  courtesy  of  tha  North 
Te?(as  Microwave  Society's  newslet- 
ter, FeedpoinL  from  an  article  by  Al 
Ward  WBSLUA, 

MMIC  Converter  Protection  Circuit 

Have  you  ever  expenenced  the  thfili 
of  blowing  oul  your  rear  end — thai  is, 
your  transverter— by  transmitting  the 
144  MHz  IF  into  the  down  converter 


ward  direction  and  40  dB  of  loss  m  the 
reverse  direction.  I  built  it  using  what- 
ever was  on  hand,  and  J  lasted  it  by 
cramming  tO  watts  of  signal  into  Ihe 
output  and  measuring  the  power  thai 
came  out  of  the  input. 

In  this  case  only  1  mW  was  mea- 
sured for  an  isolaiion  of  40  dB,  Keep  in 
mind  that  the  resistors  are  only  rated 
for  ^veral  walls  continuous,  so  10 
watts  for  a  few  milliseconds  should  not 
cause  a  problem  The  MSA-CI104  or 
MAR't  will  idle  at  21  mA  and  only  rise 
to  22  mA  when  the  amp/atter>uator  is 
belted  with  a  10-watt  signal.  The  only 
disadvantage  is  that  the  low  level  sig- 
nal 1  dO  compression  point  of  the  down 
cor) verier  has  been  reduced  to  about 
-  20  cJBm  at  the  input  of  the  amp/atter^ 
uator. 

The  current  Is  optrmlzed  for  the  se- 
lected MMIC  amplifier  with  the  load  re- 
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FigtMe  1.  Block  diagram  of  hAMiC  protection  circuit 


MMIC  gafn  and  noise  figure  data  for 
each  of  oy f  VH  F  bands . 

The  MMIC  test  amplifier  was  built  on 
a  small  piece  of  microsirtp  PC  board 
using  chip  capacitors  on  the  input  and 
output  of  the  amp.  The  striplines  are  50 
ohms  impedance  and  are  terminated 
in  a  coaxial  connector  for  easy  mount- 
ing in  a  shielded  box.  The  power  i$ 
brought  in  with  a  feed-through  capaci- 
tor. Wilh  DC  voltage  at  13.8  volts,  the 
current  drawn  is  16  m A,  See  Rgure  3 
for  the  schematic  details.  Again  thanks 
to  Al  WB5LUA  for  the  circuit  and  lest 
data.  I  have  built  several  of  these,  and  I 
use  them  for  just  about  everything . 

Hfgh  Power  Gafn  Blocks 

Other  high  power  gain  blocks  of  in- 
terest to  amateurs  are  in  the  Mitsubishi 
M577XX  series  of  modules.  The  1296 
power  amplifier  module  shows  the 
M57762  rated  at  20  watts  output.  The 
circuilry  required  to  place  this  module 
and  similar  modules  into  operatkKt  is 
not  compJicated,  since  their  input  and 
output  impedance  is  fixed  al  50  ohms. 
Complicated  matching  circuitry  (sn't 
necessary. 

Mitsirblshi  is  not  the  only  manufac- 
turer of  these  devices.  Motorola,  TRW, 
NEC  and  a  lew  others  make  similar 
power  amplifier  modules.  TheSQ 
devices  are  made  for  so  many  different 
applications.  ii  makes  the  head  swim. 
My  main  point  is  that  you  should  be 
aware  of  their  existence,  and  if  you  lo- 
cate one,  you  will  know  it  can  make  a 
fine  amateur  gain  block.  If  you  run  into 
a  module  thai  you  can't  identify,  drop 
me  a  line  and  Til  see  if  I  can  help  you 
locate  information  on  it. 

Wtiile  Mitsubishi  arKl  Motorola  gain 


blcK:ks  (power  amplifier  modules)  are  a 
little  expensive  ($50  toS70  each),  they 
are  easy  to  use  and  are  worth  the  cost. 
The  North  Texas  Microwave  Group 
gets  credit  for  a  1296  MHz  amplifier 
circuit  using  one  of  the  Mitsubishi  1 2d6 
power  modules.  See  Rgure  5  for  de- 
taiis.  The  Motorola  modules  are  used 
in  a  similar  fashion,  operating  directly 
from  positive  1 2.5  volts  DC.  See  Figure 
4,  a  450  MHz  amplifier  using  a  Motoro- 
la power  amplifier  module. 

In  Figures  4  and  5,  some  of  the  fine 
details  are  left  off.  such  as  retay  switch* 
ing  on  both  the  power  amplifier  mod- 
ules. In  the  case  of  the  450  MHz  power 
module,  note  the  easy  construction. 
Just  simple  input  and  output  RF  con- 
nections, and  bypassing  on  the  DC 
voltage  source.  In  Figure  5  the  bypass 
and  switching  is  a  little  more  complicat- 
ed because  the  module  requires  a 
switched  9  volts  on  transmit.  The  base 
of  the  2N2222  switching  transistor  is 
keyed  with  positive  8  vo^ts  from  the 
tfansceiver  to  provide  this  switching 
function. 

r  ' 

Surplus  CATV  Gafn  Blocks 

Some  of  the  modules  were  made  for 
cable  TV.  They  are  Quite  broad-banded 
in  frequency,  and  make  very  good  low 
power  amplifiers  for  the  amateur  ser^ 
VIC©,  These  modules  might  be  easier  lo 
obtain  through  junk  or  scrapped  CATV 
units.  I  have  interfaced  the  output  of  a 
mixer  with  low  power  CATV  module, 
making  a  pre-driver  for  power  amplifier 
stages.  It  worked  very  well.  These 
modules  have  been  used  in  projects  for 
various  amateur  VHF  frequencies,  in- 
cluding 50, 144,  450  and  1296  MHz. 

Power  output  of  most  CAW  modules 


instead  of  the  up  converter?  What  you 
may  not  realize  is  that  the  action  of 
pushing  your  ptt  switch  causes  your  2 
meter  rig  io  transmit  some  amount  of 
power  in  the  form  of  audio  noise.  If  you 
are  danng  and  r^in  VOX,  breal<Hn  CW, 
Of  FM,  the  full  power  of  the  2  to  1 0  watis 
IS  available  at  the  output  of  the  2m  rig. 
This  is  enough  to  gobble  up  any  trarv 
sistor  fuse. 

You  say  you  have  a  relay  in  your 
transceiver  that  connects  the  2m  rig  to 
the  appropriate  up/down  converter, 
and  that  it's  controlled  by  the  2m *s  ptt? 
The  relay  is  an  electromechanical 
device  and  may  take  as  long  as  SO 
milliseconds  to  switch,  whereas  the  t/r 
switch  in  the  2m  rig  generally  has  fast 
switching  pin  diodes  in  the  nanosec- 
ond range[1/100Oofa  millisecond). 

A  solution  to  the  problem  is  to  build  a 
box  that  has  ze^o  loss  (gam  -  1)  in  the 
forward  direction  and  infinite  loss  in  the 
reverse  direct  ion.  Thts  device  is  placed 
between  ihe  output  of  the  down  con- 
verter  and  the  IF  switch.  See  Rgure  1 . 
This  allows  the  received  signals  to  be 
coupled  from  the  down  converter  to  the 
transceiver  with  minimal  loss.  Howev- 
er, if  high  power  were  accidentally 
transmitted  back  to  the  down  converter 
t>efore  it  could  be  switched  out,  the 
Signal  would  De  attenuated  enough  to 
avoid  * 'rear-end  btowout/* 

The  schematic  in  Figure  2  shows  the 
circuit  that  offers  low  loss  \n  the  for- 
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Figure  2.  This  circuti  prevents  'rear-end  blowout. 


sistor  to  set  the  desired  current  gain 
curves.  See  Table  1.  The  values  fisted 
are  for  optimum  performance  at  1000 
MHz  (1  0H2).  Vou  can  home-brew  the 
RFC  by  selecting  a  high  value,  %-watt 
resistor  {1  meg)  and  winding  atxiut  12 
turns  of  #36  wire  on  it.  This  will  eq^ual 
about  1  i^H,  and  result  in  a  good  RFC. 

Basic  Amateur  Band  Preamp 

The  next  application  is  a  basic 
preamplifier  using  an  Avantek  MAR- 
0685  or  Mini  Circuits  MAR-6  MMIC 
device  (same  pan  as  far  as  I  can  tell). 
This  preamplifier  gives  stable  gain 
from  1 44  MHz  to  2304  MHz,  wilh  a  low 
noise  figure  to  boot.  See  Table  2  for 
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Table  1, 

Device 

Hax.rnA 

Kormfll 

AppmK, 

Correal  m  A. 

Gain  1'GH£ 

MAR-1 

40 

20-30  mA 

iedB 

MAR^2 

m 

30-40  mA 

13dB 

MAR-3 

70 

30-50  mA 

12dB 

MAR^ 

as 

50-70  mA 

adB 

MAR-6 

50 

15-25  mA 

17dB 

MAR-7 

eo 

2&-40mA 

l3dB 

MAR^ 

6S 

30-50  mA 

23  dB 

Table  2. 

MMJC  A 

mplifier  Performance 

144  MHz 

18.2  dB 

2.7  d8  N^F 

220  MHz 

18.3  dB 

2.6  dB  N/F 

432  MHz 

16.5  dO 

2.6  dB  N/F 

902  MHz 

IB.OdB 

2.9  dB  N/F 

1296  MHz 

13.0  dB 

3.5  dB  N/F 

2304  MHz 

a.adB 

4,2  dB  N/F 

Table  3* 

Aitsutiislij 

M-57762 1296  MHz 

20W 

M-67737  144  MHz 

Power  amp 
modules 

M-S77ffi    50  MHz 

Power  amp 
modules 

Motorola 

MHW'720  450  MHz 

20  W  gain  21  dB 

WtHW-a02  825-915  MHz 

2W 

MHW-51Z2  40-450  MHz' 

CATV  type  SYM 
10  TRW 

MWA*110tlvuMWA>3l0 

General  purpose 
Hybrid 

OC-fiOOMHz 

Amp  10-5 

MWA^5121    30-900  MWz' 

27dBgair3 
4dBN/F 

thw 

CA^eiSH    iCHOOOMHz" 

17  dB  gain 

300  mW 

CA-4101    40-400  UHz* 

UdBgatn 

£50  mW 

'Gain  Blocks  (Modular)  and  CATV  iype  Amplifier  Modules 

fur*s  from  atwut  100  mW  to  nisi  over  400  mW  tor  the  f^igher 
poller  devices.  Just  about  right  for  moderate  drive  to  an  ampli- 
frer.  These  CATV  modules  are  availabie  irom  both  Moiorota 
3fid  TRW.  as  well  through  surplus  CATV  discards,  (TaM  3.) 
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Figure  5,  450  MHz  20  W  power  hybrid  amplifier  from  Ato* 
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Figure  6.  Typical  CA  TV  amplifiers. 

Don't  scoff  at  ihese  CATV  modules;  using  surplus 
devices,  Ihey  can  easily  be  made  into  moderate  power 
stages.  Some,  nol  all  CATV  amplifiers  require  equalizing 
circuitry  lo  adjttsl  them  for  a  flat  passband.  Whatever  type 
Of  device  you  Iqoate,  it  will  work  well  in  amateur  applica- 
tions. Figure  6  is  a  schematic  for  an  amplif^r  using  a  TRW 


461 5H  module  that  I  obtained  frotn  sur- 
plus. 

This  device  work  ad  from  10  MHz  to 
justover  1100MHz  with  17  dB  of  gam. 
and  a  noise  Tegure  or  6.5  dB.  I  mtend  to 
use  it  to  construct  a  converter  for  902 
MHz.  This  is  the  "basic  building  block" 
approach.  It's  low  power  now,  but  the 
final  amplifier  will  depend  on  what  I 
come  across  in  my  travels. 

From  the  MallbOM 

Jim  WDi&GTN  wants  to  replace  a 
klystroo  lube  with  a  GUIMN  diode  oscil- 
Idtor  to  convert  it  to  solid  state.  He  also 
wants  to  know  if  there  are  ottier  inter- 
ested microwave  amateurs  in  the  Wi* 
chfta  area.  Jim  also  wanted  to  kfK3W 
how  lo  convert  from  circular  to  rectan- 
gular Circular  (mode  TE-lt)  can  be 
converted  to  rectangular  (mode  TE-1 0) 
by  using  a  dielectric  lens.  This  is  just  a 
piece  of  Teflon'"  cut  in  such  a  way  that 
microwave  energy  refocuses  as  it 
passes  through  the  material,  i  d#* 
scribed  a  10  GHz  Polaplexer  using 
this  method  with  details  for  coostruc^ 
tion  in  the  October  1968  issue  of  73 
Magazine. 

Tom  Uoyd  wanted  more  information, 
which  I've  been  coliectmg,  on  6  meter 
beacons.  If  you  have  any  beacon  infor- 
mation  please  send  it  to  me,  as  I  am 
compiling  a  new  beacon  list  to  be  pub- 
lished soon.  Gary  AL7IH  is  building  a 
10  Ghz  amplifier  and  reports  Mi- 
crowave Components  of  Michigan  has 
changed  their  phone  numt>er. 

Mar>y  readers  want  to  krrow  where 
they  can  buy  cofnponenis  and  PC 
boards  for  microwave  profects.  Some 
dealers  require  d  large  minimum  order- 
Most  amateur  purchases  tend  to  be 
smaJi.  If  you  can  place  a  large  order,  as 
i  sometimes  do,  you  can  get  the  mini- 
mum price.  That  is  why  from  to  time  to 
lime  I  offer  parts  and  PC  boards  for 
projects  at  a  nominal  cost.  At  present  I 
have  in  stock  both  0.015  and  0.031 
double-sided  Teflon  PC  board  mater^ 
al.  A 4-  X  5"  TO  board  of  0.015  or  0.031 
Teflon  is  a va Liable  for  $8  postpaid. 

Suppliers  for  Microwave 
Components 

Caltfornia  Eastern  Labs  handles 
NEC  transistors,  diodes  and  micro* 
wave  GaAsFETs.  Small  purchases  are 
allowed.  The  main  offices  are  in  Santa 
Clara,  California,  and  the  phone  num* 
bar  is  (403)  936-3500.  Tve  dealt  with 
them  many  times  and  highly  recom- 
mend them.  Also  the  Mitsubishi  and 
Motorola  power  modules  as  well  as  an 
assortment  of  RF  transistofs  are  avail- 
able from  RF  Parts.  1320-16  Grand 
Ave.,  San  Marcos,  California  92069. 
Phone:  (619)  744-0728.  \n  future 
columns »  I'll  add  to  the  list  of  compo* 
nies  that  deal  in  specialized  compo> 
nents.  As  always,  I  will  be  glad  to  an- 
swer any  questions  covering  micro* 
wave  and  related  topics.  Send  an 
SA5E  for  a  prompt  reply. 

ISm  'Vpdates''  tn  this  iasue  for 
corrections  to  the  schematic  for  the 
FET  ampUner  in  the  February  i990 
column  of  "Move  Bird  Beyond,  "—the 
fdts./l 
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OMING  IN 


Joe  Moelt  PE  K&OV 
PQBox2BQ8 
Fulferion  CA  9263S 

More  Huff-Duff  Ideas 

A  few  months  back  I  conducted  fl 
m  in  (-survey  to  check  our  preparedness 
to  hunt  down  jamming  on  the  Hf 
bands.  I  sian&d  down  the  ARRL  Ofti- 
cial  Observers  (00)  list  for  a  section  of 
Southern  Californiap  calling  those  who 
were  listed  as  being  Involved  in  Hf 
monitoring.  I  asked  each  one  it  he  (no 
YLs  were  on  the  list)  was  equipped  to 
perfonn  mobile  radio  direction  finding 
(RDF)  on  any  HF  band.  After  getting 
three-quarters  of  the  way  througti  the 
list  without  finding  anyone  wlio  could 
do  it.  \  gave  up  in  dismay. 

Most  OOs  are  very  good  at  looking 
up  a  callsign  and  sending  out  a  notice 
to  a  Novice  with  key  clicks,  but  they 
can't  go  out  and  find  a  non  identifying 
jammer  or  noisy  power  line  on  the  DX 
bands,  There  are  plenty  of  mobile  Iq%* 
hynters  to  find  repeater  jammers  on 
VHF-FM.  but  very  few  hams  have 
equipped  their  vehicles  for  HF  DF,  or 
"huff -duff."  as  the  military  fcMl^s  used 
lo  call  it. 

The  Amateur  AuKiNary  needs  your 
help.  It's  not  difficult  to  track  down  HF 
jamming,  Last  month's  column  de* 
scribed  the  HF  Homer,  a  simple  RDF 
loop  you  can  mount  on  your  car  and 
use  with  a  mobile  tran<sceivef  to  hurvl 
on  the  10  through  17  meter  bands.  It 
has  3  S£N$£  mode  to  raso^/e  the  1 80 
degree  ambiguily  thai  plagues  con ven- 
tionalioop  designs. 

Finishing  Off  Your  Homer 

By  now  your  HF  Homer  should  be 
built  and  ready  to  go,  unless  you 
coutdn't  find  the  variable  capacitor 
Just  at  press  time,  I  teamed  tliat  the 
Martin  P  Jones  Company,  the  source  I 
gave  last  ntonlh,  has  sold  out  of  the 
AR-0091  air  variables  and  will  not  be 
getting  more.  Fortunately.  Surplus 
Sales  of  Nebraska  {1315  Jones  Street* 
Omaha  HE  68102}  has  a  §ood  stock  of 
Hammarfund  minrature  100  picofarad 
air  variables  for  $5^95  each,  plus 
postage,  The  company's  phone  num- 
ber is  ^402)  346-4750. 

Photo  A  shows  the  loop  mounted  on 
the  van,  complete  with  compass  indt* 
cator  and  pointer  on  the  mast.  When 
the  photo  was  taken,  I  had  not  painted 
the  loop  and  upper  mast  a  dark  cotor , 
as  \  usually  do  with  such  antennas  lo 
make  them  irtconspicuous  for  hunting 
at  night. 


Figure  1.  Schematic  diagram  of  a  sim- 
pie  fieid  strength  meter  for  * 'sniffing" 
with  the  HF  Homer, 


Radio  Direction  Finding 

You  can  use  the  HF  Homer  with  most 
12  volt  DC  receivers,  but  some  will 
work  better  than  others  The  receiver 
must  be  stable  and  well  shielded. 

Plastic  case  portables  such  as  the 
Sony  200 1 -2003  serjes  leak  in  too 
much  RF  and  have  excessive  synthe- 
sizer noise,  not  to  mention  thesr  lack  of 
an  S- meter. 

Transceivers  by  the  Japanese  "big 
three"  ham  equipment  manufacturers 
usually  work  fine,  but  make  sure  that 
the  S*meter  is  sensitive  and  fast  ro- 
spondmg.  Fast  AGC  time  delay  shoutd 
ho  selectable  in  all  modes.  (On  some 
r^,  AGC  is  always  slow  on  SSB  and 
fast  on  CW)  The  ability  to  turn  off  AGC 
may  prove  he^pfuL 

As  yoy  ge\  thto  the  neighborhood  of 
the  station  you're  hunting,  the  S-meter 
will  read  above  S-9,  where  the  meter 
scale  compresses  on  most  rigs.  This 
makes  it  harder  to  use  the  sense  mode. 
Turning  down  the  HF  gain  control  usu- 
ally won't  help.  That  typicaEty  causes 
the  S-meter  to  stop  workmg  altogether. 
On^  a  handful  of  radios,  such  as  the 
Uniden  HR-2510,  have  RF  gam  con- 
trols that  don't  adversely  affect  S-me- 
te?  function. 

While  a  few  receivers  have  internal 
RF  attenuators,  most  require  an  exter- 
nal step  attenuator  bo)c,  such  as  the 
one  shown  between  the  mast  and  the 
transceiver  in  Photo  A.  Cor\st ruction 
plans  are  in  the  T-hunt  book,  pages 
S5-60  (Moe^t  and  Cu dee's  Transmimr 
Hurtling — Radio  Direction  Finding 
Simpiifi^d  is  available  from  Uncle 
Wayne's  Sooksheft)  and  recent  edt* 
tions  of  The  ARRL  Handbook.  The 
amount  of  attenuation  switched  in 
gives  a  clue  to  how  close  you  are  get- 
ting. 

Hitff-Ouff  Hunting  Hints 

Nearby  power  tines  and  other  large 
objects  can  distort  the  pattern  of  RDF 
loops.  Keep  moving  and  take  frequent 
tjeanngs  to  average  out  these  effectS- 
Be  sure  not  to  get  confused  into  hunt- 
ing local  noise  instead  of  the  target 
signal. 

Remember  that  vertical  loops  give 
shallow  nulls  on  skip  signals.  Test  your 
HF  Homer  only  on  local  ground  wave 
signals.  You're  not  going  to  hunt  skip 
signals  in  your  mobile  anyway. 

Somei^mes  when  you  rotate  the 
mast  to  null  a  local  signal,  the  received 
audio  will  begin  to  "echo'^  or  get  'wa- 
tery." That  is  due  to  backscatter,  the 
signal  bouncing  back  via  sky  wave 
from  some  distant  point,  Backscatter 
usually  is  not  a  problem  because  you 
can  determine  the  correct  null  direc- 
tion by  observing  the  quality  of  the 
audio. 

Do  not  transmit  into  the  k>op  or  atten- 
uator box.  Disconnect  your  mike  in 
case  you  forget.  You  may  want  to  add  a 
coax  switch  to  select  between  (he  loop 
and  your  regular  HF  mobile  antenna. 

What  about  20  and  407  The  populari- 
ty  of  20  meters  means  that  it  gets  its 
share  of  maficious  QRM.  You  can 
move  the  HF  Homer  to  20  by  adding 
capacitance  across  C1  to  reduce  the 


resonafil  frequerrcy.  Add  82  picofara^ds 
to  cover  the  17  and  20  meter  t>ands 
with  tuning  capacitor  C2.  The  front-to- 
back  ratio  inihe  sense  mode  is  not  as 
good  on  20  as  on  15,  but  normal  mode 
nulls  are  very  deep. 

Adding  more  capacitance  to  get  to 
40  meters  isn't  practicat.  because  the 
loop  signal  pickup  is  too  small  on  40 
restive  to  the  "antenrfa  effect,"  I  have 
been  trying  out  larger  loops  to  get 
around  that  problem,  An  Binrvch  cir- 
cumference loop  of  the  same  v*Hnch 
O.D.  copper  tubing  covers  40  with  330 
picofarads  addod  across  CI  nopimal 
mode  nuNs  are  a  bit  more  shallow  than 
with  the  39-inch  loop,  In  the  sense 
mode,  one  null  is  deepened,  and  the 
opposite  null  disappears,  creating  a 
cardlotd  (heart-shaped)  pattern. 

Unfortunately,  the  larger  loop  on  the 
HF  Homer  box  is  too  unwieldy  for  mo- 
bile operation  without  some  additional 
mechanical  support.  I  plan  to  expert- 
ment  more  with  the  81  -iinch  loop  on  40, 
dhd  !  welcome  your  participation  and 
suggestions. 

Closing  In 

To  provide  adequate  documentation 
to  help  the  FCC  build  a  case,  you  must 
be  able  lo  conclusively  demonstrate 
which  house  or  apartment  is  the  source 
of  the  signal,  and  preferably  which  an^ 
lenria  on  the  buildmg. 

There  aren't  mafiy  ORP  jammers  on 
the  HF  bands.  To  succeed  at  being 
disruptive,  a  jammer  needs  a  good  an- 
tenna and  lots  of  power.  Your  mobile 
transceiver  and  attenuator  won't  be 
able  to  do  close-in  RDF  because  the 
strong  sfgrtSl  will  enter  the  receiver 
through  the  case  and  coax  shield  to  pin 
the  S-meler,  The  rig's  f^f  gam  control 
will  not  help  when  you  are  less  than  a 
block  awayr 

A  fjeld  strength  meter  (FSM).  some- 
times called  a  "sniffer,"  lets  you  use 
your  loop  to  pinpoint  the  exact  source 
of  RF  radiation  by  direction  and  ampil- 
tude.  Figure  1  is  the  circuit  of  an  un- 
tuned FSM  that  I  designed  to  use  with 
the  HF  Homer  Depending  on  the  pow* 
er  and  antenna  that  the  jammer  is  us- 
ing, the  FSM  begins  to  move  up  scaJe 
when  you  are  three  to  six  houses  away, 
with  the  sensitivity  control  set  to  maxi- 
mum.  Reduce  the  sensitivity  as  you  get 
closer. 

All  of  the  parts  except  the  50  mi- 
croampere meter  are  at  Radio  Shack. 
You  can  probably  find  a  meter  at  a 
local  store  or  flea  market.  New  panel 
meters  are  available  for  about  $t  5  from 
Circuit  Specialists.  PO  Box  3047, 
Scottsdale  AZ  85271 ,  (602)  %6h07D4  . 
BuHd  the  Circuit  in  a  metal  box  to  mini- 
mtze  RF  leakage,  using  a  suitable  RF 
connector  to  mate  with  the  HF  Homer 
cable  (I  use  BNCsthroughoul  my  RDF 
system). 

This  FSM  uses  a  classic  bridge  cir- 
cuit to  give  good  sensitivity  with  a  sin- 
gle field  effect  transistor  (FET).  Sensi- 
tivity is  about  20  d6  greater  than  the 
unamp^ified  units  sold  for  antenna  tun- 
ing purposes.  Full  scale  on  the  meter 
with  Rl  at  maximum  is  30  millivolts, 
measured  from  10  to  450  MHz. 

Frequency  response  is  so  flat  that 
you  could  use  it  as  a  sensitive  RF  volt- 
meter if  you  calibrate  the  meter  and  Rl 
with  a  laboratory  signal  generator. 

About  3  milfi amperes  flows  through 


Photo  A.  The  HF  Homer  system  in- 
stafied  if}  the  van,  ready  for  hunting 
with  a  TS-f30  transcaiver  &nd  RF  at- 
tenuator on  the  home-huift  center  con- 
sote-  Coax  and  relay  wires  go  mstde 
the  mast  to  the  top  of  the  fee^HaniMa, 
thmr  breakout 


01  when  no  signal  is  received,  de- 
creasing as  the  incoming  signal  makes 
the  FET  gate  input  more  negative, 

R2  balances  tlie  bridge  so  Ihat  the 
meter  current  is  zero  with  no  signal. 

R2  has  enough  range  to  zero  the 
meter  whether  the  battery  (alkaline 
transistor  radio  type)  is  fresh  (9  volts) or 
aging  (€  volts).  Temperature  changes 
also  have  a  minor  effect  on  balance. 

Disconnect  the  antenna  from  J1 
when  setting  R2  tor  zero.  If  you  can't 
balance  the  bridge,  the  quiescent  drain 
current  o1 0 1  may  be  too  high  or  low.  If 
so,  try  another  2N3819  or  experiment 
with  the  values  of  R2-R4. 

The  RF  choke  (RFC1  in  Figure  1)  Is 
f>ot  required  if  you  use  the  FSM  only 
w^lh  the  HF  Homer  amenna.  because 
the  Homer  provides  a  DC  return  path 

Some  other  antennas,  such  as  those 
with  gamma  matches,  don't  provide  a 
DC  return.  You  will  need  a  choke  to  use 
them  with  this  FSM. 

Choose  the  choke  carefully.  RF 
chokes  have  self-resonant  characteris- 
tics that  can  upset  the  fEat  FSM  fre- 
quency response,  even  if  the  antenna 
has  a  DC  return.  For  20  through  10 
meters,  use  a  15  microhenry  choke 
such  as  Miller  70F155A1 ,  For  2  meters, 
a  TO  microhenry  part  is  a  good  choice. 

To  use  the  FSM  on  t>oth  HF  and 
VHF,  use  both  chokes  in  series.  Circuit 
Specialists  carries  Lhe  Miller  chokes^ 

To  sniff  on  foot,  add  a  sense/normal 
switch  on  the  FSM  box  to  supply  HF 
Homer  K1  coil  voltage  from  the  S-volt 
battery  through  a  33^hm  V*2-watt  resist 
tor. 

Now  ytMjYe  all  set  to  help  hd  the  DX 
bands  of  illegal  antics  and  electronic 
pollulion!  A  final  request:  Please  don't 
be  a  Lone  Ranger.  Join  the  Amateur 
Auxiliary  and  your  Local  Interference 
Committee  by  contacting  your  ARRL 
Section  Manager.  Working  with  the 
Auxiliary  protects  you  and  multiplies 


your  effectiveness 


^ 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 
ICOM 


Caff  lis  For 
GreBi  Prices  &  Great  Service 


TOLL  FREE  OnDER  LINE    1  «00'^44'3144 


CHNTl-K 


54JL^  AMATEUR  RADIO  SERilCl 


5rQ7.A  lilgbwC    S*nA- 


Jecrioidt  PH»K«f ,  Scientifk  Allantfl,  Oak,  ZcfliUu  Ea£lc 

Best  RetailAVfaolcsak  Prices 
20  da)^  monej  back  guaranl^e 

FREE  1€  pa^  Catiilog 

Call  Toll  f  r*e  1  -800-445-9285 

U.S,CabIe  T,V,  IiK.    l>pLKCA 

4100  N.Powerline  Rd.,  Suite  F-4 
Pompano  Beach,  FL 33073 


CmCtE  3ft2  ON  READER  SERVICE  CARD 


PCSSTV  V2.0  $149.95 


Tufn  your  IBM  PC  or  compatible  into  a  r;omplete 
slow  scan  TV  system    Yau  don't  need  another 
computer  to  i^erd  and  retsive  images  in  up  1o  64 
shaoes  otgray.  Works  with  most  popular  graphics 
cards  and  printers 
Includes: 

Demodulator       Modulator     75  Page  Manual 

Software  Tutor  iai  Cassette 

Ham  transcetvar    PC  wrth  640K     Parallel  Port 
Graphics  Card      Tape  Becorcfer    Serial  ptorl 
Slovv  Scan  Formats:  8;i2  17  24.  36.46,72  sec 


Software  Systems  Consultin 
ISO  AvenJda  Cabrillo,  Suite  I 
San  Clemente.  CA   92672 
(714)  498-5784 


CIRCLE  244  ON  ftEADER  SERVICE  CARD 


^  *  *  ^  *  PRESENTING  *  *  *  ♦  * 

TV 
DESCRAMBLERS 

*****  STAftRINC    ***** 

JERROLO,  HAINLIN.  OAK 

AMD  OTTHf  R  FAMOUS  MAMUfACTUREffS 
«  FINES?  ^WlflANTV  PRGOMAM  .^WMLAEtLE 

•  LOstTSi  «fT*jL  *HOUiAa  rtnccs  ifu  us 

•  OflptfT^  i>HP-P£D  FROM  ITOCK  HtmMIHi  jm  HOURS 
rO«  FREE  CMTAlXXf  ONLY  1 -SOO- 34  5-892  ? 

FOff  AJJ.  IN^OPtMATtOM     l-BlS-716-5914 


MClPIC  CAMLW  CO.  MIC* 

73251  s  RESEDA  BLVD  ,  DEPT  1339 

RESEDA,  CA  1J1335 


CIRCLE  17S  ON  READER  SERVICE  CARD 


END  YOUR 
SEARCH  FOR 
THE  BEST 
DEAL  WITH 
DEN-TRONICS 


LOOK  NO  FURTHER  DEN-TRONICS  IS 
YOUR  AUTHORIZED  DEALER  FOR  .  .  . 

AEA  KANTRONICS        MFJ 

PK-232         KAM  KPC~2   k:PC-4    MFJ-1278 
FSTV-430  MFI-1270B 

PK^B  AND  MORE!     mf^^^^^ 


ORDER  LINE 

1-800-PAC-KITT 


Dm-TROHKS 

AMATEUR  RADIO  &  COWPUTER 

6103  DELAND  UD.  •  FLUSMINO.  MICHIGAN  4iiA23 
(313^659-12&0 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US, 
Russian,  and  Japanese  environmentaf 
saietlites  see.  Learn  data  acquisition  and 
computer  inaaging.  Make  money  selling 
acquired  data.  Makes  terrific  science 
project.  We  manufacture  and  sell  all  ttie 
equipment  you  need. 

In  business  since  1956, 
For  complete  details  dial  our  electronic 
bulletin  t>oard  anytime. 

300-2400  modem.  8  bits.  1  stop. 

no  parity:  (718)  740-391 1 , 
Voice  8  AM-1 PM:  (71 8)  468-2720, 

Vanguard  Labs,  Hollis,  NY 


CIRCLE  79  ON  READER  SERVKIE  CAflD 


WARC  FOR  FT-1 01/901 


WELCOME  TO  17  METERS! 

Add  all  three  WARC  Bands  to  your  FT-101 

•  Increases  Resale  Vafue  ot  your  Rig. 

•  Installs  easily;  detailed  inslructions. 

•  InctLides  alf  crystals,  relays,  wire,  etc, 

•  Tested,  fool-proof  design  for  all  but  ZD, 

R-101  3'band  WARC  Kit . . , S39  95 

FT-901  30M  Only  WARC  Kil  . 19  95 

ShfppMng  (SSOO  USAi  (SIOOO  Can  /Mex )  IS!300 

EfseumererOrdef  by  Mail  Ptione  COD  Visa. 

MasierCard  Amefic an  Express. 


FOX  TANGO  CORPORATION 


747  South  Macedo  Blvd 

Port  St.  Lucie.  Fl  34983 

1 -(407)  879-6868 

FAX  (4071  878-8856 


CIRCLE  18  ON  READER  SCRVICE  CARD 


6M  DIPLEXER 


CU-2194  D IPLEXER,  pas- 
sive notch  nil  era  nd  com- 
biner network  allows 
simultaneous  use  of  two 
transmitters  or  receivers 
on  same  antenna  if  ffe- 
quency  otlsel  sligtitly, 
Operates  over  3D'76  MHz 

FM.  65  watts  max  Insertion  loss  2  DB  ma^t;  VSWR  2  0:1 

rr^ax  4x11x7,  9lbssh. 

Used „«. .tw.ao  tHM 

Manual,  partial  repro  ...^«™.*«*«„„,«-«.«««.«*..$tb.aO 


F-192  TWIN-CAVITT  BANDPASS  FILTER  converted  to 
cover  1^10-190  MHz  Inclyding  2  Meters.  Cavities  gold- 
plated  each  with  tuning  dial  and  N  connection.  7x2,5k9,5, 
8  lbs  sh  #CONV  F192.  used $32.DD 


PtICK  F.QJ.  Umi.  0.  -  VISA.  MASTERCARD  Ao^ltd 

AMtfif  ror  Shipping  -  Wrtit  for  Fitis]  Catiioq  Suppleinvni 

Adilftu  Oept.  73  -  Ptioflt  411/2274573 


1016  E.  EUREKA  -  floJt   )105  ^  LIMA.  OHIO  *  45807 


CIRCLE  75  ON  READER  SERVICE  CARD 


Custom  Embroidery 
606-371-8200 

Wa*r  your  name  «nd;  or  caff  sigre^  Clotf^tng  wftti  your  dub 
!  tnc^nsn^  IMfsonali  5«^'vic«  and  CLfilDfn  d^^gn^ 


*  BasetiaF^  caps-^toam  wiiti  mesh  back,  adfysmtiie 
(call^onty)^ 

*  T  3hid«— heavywdighi  50/50  blend 

*  Swe9t&hirtS"-&0/S0  blend ^ 


ssoo 

S6  50 
Si  6  00 


*  Qol I  Shrrts— SO/50  Je  rsey  knil  wel  h  bftnded  sleeve     S  M  00 


*  Nylon  Jac^kgl— nartn«|  llngd 


cotor  white,  btadi.  navy 

st20s  [T  &FMt£  and 
shirtsi  S-L.  Air 
orders  prepmii. 
Add  S2  00  fOf 
ity\0ping  and 
allow  2-A  weeks 
tqr  delivery,  For 
addiNonaE  colors 
and  C'jatonr  intor* 
mafion,  caN 
606-371 -fl200. 

Custgm  Embroidf  fy 

6591  Louise  Court 

FlorerTce.iCy41042 


anCLE  29  ON  READER  SERVICE  CARD 


SCARED  OFTHE  CODE? 


IT'S  A  SNAP  WITH  GGTE 

MORSE  TUTOR,  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  Er 

PROSPECTIVE  HAMS,  PRAISED 

m  OST.  73  AND  WORLD  RADI01 

L£AHN  m  JUST  12  EASY  LESSONS! 


1S 


ti"^ 


o'^ 


FEATURES  OF  THIS  UV4iQUE  PACKAGE  INCLUDE: 
MCoda  speeds  from  1  ID  over  tOO  WPhA 
■StafK^aiftd  or  FarnsMwrih  modwi 
■Ad^vSlabis  tqm^i  fr«iqti«ncy 
SOwr  a  bill lOii  tttt^acnn  conv^ri^fons 
■LelMfS,  numti9r>.  pu  nctuation  and  pfo  aigm 
■RarafDm  cl^^aract&rs  S  ^M^ms  lor  a^cti  tm^som 
flDHpf^y  text  whflit  lisi«ning  or  atl&r  ci^yin^ 
■Aft  p>arani«tera  femefrtberad  bfllw#Bn  sessions 
IParametsrseasilychsrtg^d  when  des^rod 


1 


For  PC-DQS/MS'D05  compumrs    Avarlable  a1  doftl- 
era,  thru  OST  or  73  or  send  $1995  rnr  5  SS-^  or  S^l  95 
tor  3,5"  +  S2  SftH  (CA  rasidems  add  6<Vb  T&m)  lo: 
OGTE.  PQ  Box  3405.  Newpcirt  Beach,  C A  szeas 


ORClf  S92  ON  READER  SERVICE  CARD 
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Numtwr  27  on  your  Feedbftcfc  card 


INTERNATIOHAL 


Amie  Johnson  NIBAC 
703  Oid  Homestead  Hwy. 
N.SwamByNH  03431 

Notes  from  FN42 

Good  news  continued  from  the  Aprft 
fssite:  another  new  Hambassador! 
Mahmoud  tdera-Abduiiah  EL2CE  has 
vpfunteer&d  to  become  the  HBmbas- 
sad^  to  Liberia. 

My  trip  to  Ei*iand  this  summer  has 
mfoftunatefy  been  cancetied.  i  had  a 
wonder fui  conversation  with  Peter 
EiSGM  on  10  meters  right  after  i  had 
submitted  my  Apri!  cofumn.  Peter  totd 
me  to  iearn  how  to  whistte  because  that 
is  ihe  easiest  and  cheapest  way  to 
bring  up  the  repeaters  in  trefand.  When 
t  do  make  my  trip  tm  sure  f  w/V/  have  a 
tot  of  Bxpta'ming  to  do  to  my  wife  and 
feliow  travelers  in  the  bus  bs  to  why  t 
keep  whisftmg.  Anybody  have  arty 
good  excuses  that  are  beiievabte? 
(Mary  already  knows  that  the  trish  giris 
are  pretty.} 

t  received  an  tnqufry  from  Meivin 
Seyle  WA3KZR  as  to  the  address  of 
West  Siberia  DX  Club,  the  granters  of 
the  beautifui  certificates  that  have 
been  highlighted  in  the  past  six  issues, 
inquiries  should  be  sent  to:  Sergey  F. 
Kn^iOv  UA9MC,  PO  Box  836.  644099, 
Omsk'99.  USSR^  t  have  a  few  of  the 
reqwrements  for  the  c&riificates  but  do 
not  have  the  space  here  to  put  them  in. 
t  wilt  put  them  on  the  7388S  in  the  73 
International  $10. 

Who  rnft  be  next  with  some  beButifut 
certificates,  suitable  for  publishing  and 
acquiring?  Send  them  to  73  and  we  will 
see  what  can  be  done. 

Now,  on  to  the  good  stuff l-^Arnle 
NfBAa 

Bound up 

Brazil  L,A.  Cruz  PY7AHJ  reports 
thai  the  tniemational  Amateur  Radio 
Net,  IARN<  created  by  the  Jata  Gil 
Baker  W5QPX  is  planning  a  world 
telecommunications  cetebralion  dur- 
ing ttie  monih  of  May  lo  highlight 
Telecom  munica  lions  Day. 

ItMy  Mario  Ambrosi  i2MQP.  Segre- 
lario  Generals  and  PX  &  Award  Man- 
ager of  the  Assoc  iazione  Radioamalori 
Italiani,  ARL  announces  that  the  ARI 
Intern  at  jonat  DX  Contest  will  always  be 
the  third  w&ekend  in  April  fmm  20002 
Saturday  until  2Q00Z  Sunday.  This 
year  El  will  be  April  20  to  April  21 . 

Mario  wisJies  to  emphasize  thai  this 
contest  is  now  a  worldwide  competition 
and  hopes  that  many  of  our  readers  will 
take  part,  {We  just  received  this  info 
and  hope  that  many  of  you  wiit  receive 
ymir  May  copy  in  time  to  take  part.— 
Amie] 

Japan  From  the  JARL  News:  The 
JARL's  General  Assembly  of  1990  (S 
planned  to  be  held  on  May  27  at 
KanazawaCiiy  in  Ishikawa  Prefecture. 
This  Important  General  Assembly,  held 
in  May  every  yaar,  adopts  resolutions 
about  a  yearly  activity  program  and 


budget  with  the  opmfons  of  JARL*s 
members  being  failhlully  reflected 
therein.  Some  1,300  members  trom 
various  parts  of  Japan  gathered  lo  at- 
tend the  Assembly  of  1 989^  held  in  No- 
boribetsu  City  In  Hokkaido. 

Latvia  Ed  Shakatis  KAIQOF  reports 
that  during  a  conversation  with  Alex 
YLIWW  it  was  mentioned  tt%al  Latvia 
hams  have  a  net  operating  weekends 
on  28.660  at  t400Z.  21.360  at  X50QZ, 
and  14.390  at  0500Z,  All  frequencies 
used  depend  upon  RF  conditions . 

It  is  also  apparent  that  Latvia  is  now 
using  the  YL  prefix  and  Estonia  is  us- 
ing the  ES  prefix,  [f  can  attest  to  both 
because  I  too  talked  toAtex  YL  f  WW  on 
Fet}  3  and  to  Vetio  ESIQD  on  Jan  27. 
—Arnie] 

Switzerland  From  the  International 
Telecommunication  Union  (ITU)  Press 
Release:  The  fTU  and  the  Posts  and 
TeleGommunication  Corporation  of 
Zimbabwe  (PTC)  have  agreed  to  orga- 
nize jointly  AFRICA  TELECOM  90  at 
the  Harare  International  Conlerence 
Centre  (HICC)  and  the  Sheraton  Hotel 
in  Harare,  Zimbabwe,  from  4  to  9  De- 
cember 1990. 

This  event  will  be  compcised  of  an 
exhibition  and  a  Special  Session  of  the 
World  Telecommunication  Forum, 
both  to  be  held  in  pursuance  of  a  Rec- 
ommendation adopted  by  the  ITU 
Plenipotentiary  Conferencet  Nice, 
19S9. 

Further  infonnation  may  be  received 
from  the  AFRICA  TELECOM  90  Secre- 
tariat, ITU,  Race  das  Nations.  CH- 
1211  Geneva  20.  Switzerland. 


AUSTRALIA 

Ken  Gott  VK3AJU 
38 A  Lansdowne  Ro&d 
St.  Kilda.  Victoria  3183 
Austrafia 

Thirteen  year^  as  an  editor  of  Ameri- 
can-owned publications  finds  me 
sometimes  a  bit  confused  over  respec- 
tive US,  UK,  and  Australian  style  and 
usage  of  the  "English  language."  I 
think  the  US  calls  the  device  a  '^sling- 
shot" and  the  Qntish  a  "catapytt"  Col- 
k)quially.  we  call  H  a  "shanghai  "  Any- 
way. Tve  always  kept  one  with  my  gear 
for  portable  ham  operations.  With  a  Vi 
inch  lead  sinker  attached  to  some 
monofilament  fishing  line ^  and  the  line 
stored  on  one  of  those  handcasters 
from  which  it  will  ttow  off  freely,  it  Is  a 
superb  means  of  getting  a  line  over  a 
high  tree  branch  and  pulling  an  anten- 
na up  via  the  line. 

Imagine  my  shock  and  dismay  when 
I  learned  last  year  that  our  VK3  state 
government  had  banned  the  sale  and 
use  of  slingshots!  So,  I  fired  off  a  letter 
to  the  Minister  for  PoJ^  and  Emergen- 


cy ServK^es.  under  whose  iurisdicfion 
the  matter  lay.  Naturafly  my  violin  sang 
when  I  described  the  inestimabFe 
services  rendered  by  amateurs  In 
earthquakes,  floods,  fires,  and  other 
disasters,  and  the  vital  rote  of  the  cata- 
pult/slingshot/shanghai  m  the  portable 
operations  which  provide  our  training 
for  emergencies. 

Behold  the  response:  victory ^  tri- 
umphf 

PRESCRIBED  WEAPONS 
REGULATIONS  1989 

I  refer  to  your  letter  requesting  an 
exemption  from  the  above  Regulations 
lo  enable  the  use  of  slingshots  in  the 
pursuit  of  your  hobby  as  an  amateur 
radio  operator. 

I  am  pleased  to  be  able  to  tell  you 
that  the  following  exemption  was  re- 
cently approved  by  the  Governor  in 
Council:  ''Sections  4(j)  and  (k)  [which 
relaie  !o  slingshots]  do  not  apply  to  am- 
ateur radio  operators  where  the  arti- 
cles are  used  in  pursuit  of  that  hobby/ ^ 

[Who  says  that  our  officials  don*t 
listen! — Arnte] 

I've  already  mentioned  how  the 
North  American  stations  scooped  all 
the  low-numbered  certificates  tor  the 
WIA  SOth  Anniversary  Award.  Tm  try- 
ing to  set  up  some  weekends  where 
there  will  be  lots  of  VKs  on  the  air  to 
enable  more  overseas  amateurs  to 
qualify  for  the  award  Nat u ratty,  we 
have  to  avoid  weekends  which  are 
booked  for  major  national  and  tnterna- 
tional  contests.  Since  the  WIA  80 
Award  involves  membership  numbers 
from  the  VK  contacts,  QSOs  made  in 
contests  won't  serve, 

We  had  our  worst  earthquake  m  Aus- 
ifafian  history  in  December  and  the  on- 
ly one  in  which  lives  were  lost.  It  affect- 
ed an  urbanised  area  in  Mewcastle, 
second  city  m  NSW,  While  I'm  sure 
that  amateur  radio  helped  in  the  after^ 
math,  I've  got  absolutely  no  delails^ 

The  quake  took  place  in  the  run-up  to 
our  major  holiday  season,  and  at  a  lime 
when  all  WIA  broadcasts  to  members 
had  ceased  for  a  couple  of  weeks. 
When  the  WiA  federal  office  reopened 
after  Ihe  summer  vacation,  I  called  in 
but  no  news  was  on  hand  on  the  role  of 
amateurs  irt  the  quake  As  soon  as  in- 
formation is  available  1  will  relay  it  to 

Cheers,  Ken,VK3AJU 
lf*m  afraid  thatt  messed  up  the  date  for 
Australia's  National  Day  in  January. 
Ken  set  me  straight  and  I  got  a  history 
lesson  as  weit.  I  promise  that  I  wiit  nev- 
er do  ft  again. — Am/et 


ISRAEL 

Ron  Gang  4X^t^K 

Kibbutz  Unm 

Negev  MPO  85530 

Israel 

Packet:  4X1 MK  4Z4SV 

Hams  and  Rumania 

Once  agatn,  tn  Limes  of  disaster,  ei- 


ther natural  or  man-made,  amateuf  r^ 
diD provides  communications  where  all 
else  fails,  tn  December,  when  Ihe  Ru- 
manian revoEution  took  place,  muili- 
tudes  of  Israeli  citizens  were  desperate 
for  news  about  the  well-being  of  their 
relatives  m  Rumania. 

An  emergency  traffic  net  sponta- 
neously came  into  being  between  here 
and  the  then  beleaguered  country,  re- 
laying more  than  1000  health  and  wel- 
fare inquiries,  In  Rumania,  Pit  V03JW, 
Andy  Y03APJ.  Cezar  Y03VC.  Dan 
Y03JX,  and  Ovidiu  Y03BDP  (all 
Of  Bucharest),  Nelu  Y06AWR  Of 
Brashov,  George  Y02BB  from  Ttmr- 
shuara,  and  Fery  Y04BX  of  Constanza 
did  outstanding  work. 

On  this  end  the  traffic  was  handled 
by  Morel  4X1  AD.  Shalom  4Z4flS.  Jan 
4X6WB.  Emil  4X6YU,  Hardy  4X6VH, 
Paul  4X6UU.  Micky  4X4FL.  and  llan 
4X6VJ, 

On  another  front,  Eyal  4X6RE,  a 
member  of  Ihe  Red  Star  of  David  (the 
Israel  equivalent  to  Ihe  Red  Cross)  was 
coordinating  with  Rumanian  hams,  for 
the  Rumanian  Red  Cross,  ihe  dispatch 
of  a  transport  plane  load  of  tirst*aid 
supplies  from  Israel  to  the  civil  war 
stricken  Rumania. 

As  in  Ihe  past,  when  the  chips  were 
down,  amateur  radio  operators  proved 
themseWes  as  reliable,  efficient,  untir- 
ing and  selfless  volunteers  lo  help  thelf 
fellow  humans  m  the  common  effort  to 
overcome  calamity. 

Silent  Keys'  Fofest 

The  Keren  Kayemet  Le' Israel  (Israel 
Forestation  Aulhorily)  has  informed  us 
that  from  the  beginning  of  this  year,  the 
fee  for  having  a  tree  planted  and  the 
mailing  of  Ihe  certtfieale  for  people 
from  abroad  has  been  raised  to  seven 
doliars.  See  the  previous  edition  ol  this 
column  that  detailed  how  one  can  have 
trees  planted  in  the  Silent  Keys'  Forest 
to  either  honor  or  be  a  memorial  to 
someone. 

Grade  '&"  Course  Begms 

The  Center  for  TechrKHogical  Stud- 
ies of  the  Open  University  has  started  a 
new  correspondence  course  for  the 
"B"  Class  (General)  license.  They  wiil 
conduct  theory  examinations^  and  will 
supply  all  the  study  materials.  Appli- 
cants witi  be  put  in  touch  with  ham 
clubs  for  learning  Morse  code.  Th& 
cost  of  the  course  is  320  shekels 
($160),  and  is  no  doubl  well  worth  it, 
with  the  first-ever  printed  complete 
study  guides  in  Hebrew  for  this  license 
class. 

Spotlight  on  4X4HQ 

When  in  otfier  countries  ham  radio 
has  turned  into  an  old  man's  hobby. 
With  the  average  North  American  radio 
amateur  being  in  his  fihies,  the  Israel 
Amateur  Radio  Ciub  txsasts  the  aver- 
age age  of  its  membership  as  24  years 
old  (stal3St+cs  Irom  4X4GF)f  Much 
credit  must  go  to  ihe  youth  clubs, 
the  most  pfohfic  and  longstanding 
being  4X4 HO,  at  the  Tel  Aviv  Youth 
Center. 

4X4HQ  is  open  5  evenings  a  week, 
Sundays  through  Thursdays  At 
present  there  are  50  people  enrolled 
who  are  candidates  for  February's 
fvlovice  examinations,  and  ccmtinue  on 
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Sftort  Multiband  Dlpole-V-Slopers 

n.      from  Aitffmfiai^  rsr       a      R  ^   -r^:  ?r  ■.  \  iT^joctg  m 


«• 


Re^y  [o  Use 
FasMsi  Insial] 
Coa,^  Feed 
3OO0  V IDSUI 


TouRh 

Flcjrible 
KiEjIc-Proof 


Full  Ljc_s?al  Power 
Ko  Lossy  Tmps 
Low  Noiftc 
Never  Ccjniode 


*g 


fYi  $49.95  lG;«':- $59.95 

Faiv  Aiicttfato^  wuli  Tedi  MtaoiJ  Sl  Mifc^k  .-Uapter 
.4MidSSP«T4:H«i^m£     1  Order  Hai-Ui«: 

CIRCLE  303  ON  READER  SERVICE  CARD 


tP  YOU  BUY,  SELL 

OR  COLLECT  OLD  RADiOS.  YOU  NEED... 

ANTIQUE  RADIO  CLASSIFED 

FREE  SAMPLE  COPY! 

Antique  Radio  s  Largest  Mornhfy  l/fagazine 

Articles  -  Classifieds  -Ads  for  Parts  &  Sarvicas. 

Also:  Early  TV.  Ham  Equip.,  Books,  Telegraph, 

Art  Deco,  40's  &  50's  Radios  &  more... 
Free  20-woni  ad  Bach  month.  Don*i  mis$  out! 
&*Momh:  S11.  1-Year:  $20  {S30  by  1$t  Class) 
A.aC-,  PA  Box  802-E5.  Carltsle,  MA  01741 


CIRCLE  271  OH  HEADER  SEftVICE  CARO 


COMTELCO 


iNDUSTRtES 


MAGNET  MOUNT 

DUAL  BAND  MOBILE 

ANTENNA 

140-150  mhz  f  435-450  mhi 

150  WATT  POWER  RATING 

Suppied  wtth  12  ft  oi  RG  56  Coax 

Cmceol  BNC  Of  PL2S9  C^nnedor. 

M  »  Bot^  Qf  Trunk  I4KPW 

Only tt2.95  ea 


TnjFAMoum 
Thru  Body  Mount 


ii  ■■■■■■BI^WHITI 


1-800-634-4622 

1-706'790-9894 

{it%  iilincusj 
Qlmiity  fHWftJttS  Maa&  jh  (ftp  JJ.S  A 

COWTELCO  INDUSTRIES  INC 

9:Q.  801  £S1 421.  SdBtfnbtr^  11 S01 61 


i 


CIRCLE  IS  ON  READER  SERVICE  CARD 


CABLE  T.  V.  CONVERTERS 

WHY  PAY  A  HIGH  MON  THL  Y  FEE? 


All  Jerroid,  Oak,  Hamlin, 
Zenith,  Scientific  Atlanta,  and 
Magnavox.  60  Day  Guaran- 
tee. MCA^isa  COD.  Shipment 
within  24  hours.  Send  self 
addressed  envelope  {60c 
postage)  for  catalog.  No  IIH- 
nois  Orders  Accepted.  Daify 
&  evening  hours,  also  open 
Saturday, 


ElectfXDnic 
Engineertng 


(708)  54^1106 


P.O.  Bo5<  337 
BaningtonJL  60011 


CIRCLE  366  ON  READER  SERVICE  CARD 


NEW  1990 
CATALOG 

Big88page8y2x11"  Format 


Communications  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HTs  and  IVtobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  IVIanuals 


Send 
SI  to 


Universal  Radio 

1280  Afda  Drive  Dept.  73 
Reynoidsburg,  OH  43068 


SUPERCHARGED     RECEPTIONI 

AJ*TEPfNAS,    MlEAMPS.    ar^AKEHS,    AND    MUCH    MOTtEl    TOR    HAM, 


■i 


<B4Ml  1341* 

.-.'--.'.■.■'.-J    .^^  .\-,^'.'A^.'i^\.-^'aVV^\{,^.Vj'VSfti.'-=.*,-- 

5i 


MLLTIFLE  RCVR  *DAFTEH 


<?  t^-iaOlMllt     Itir-ilS.H     ri«lHfUHFtT«Jlf 

ettcntpfi  PRoccisihTG,  ihc 
p.Q  no^  oa,  cenAlt,  Mi  iwii 


T.4PE  SAVER   TS-I 

■ad    racoritii'  f£f  "> 

V&  U  ftll]>/llahdEm( 
CiuiDdn^AKiME^P^tT 

rJY  it  Wn    krM    SbJ«  Ti 


tATTSFACTlOU  GUAJlAJJTEElp'  SEWD  FOP  UrTAllS'  MAHV  J^HOD  UCTSi 


CIRCLE  291  OM  REA0ER  SERVICE  CARD 

The  NO'Tune 

Win  dam  Antennas 


TNT  ii  No-Tunt  m  SO  cw.  44  2S.  17.  1?  H;  lOi  TM  2  U  Si^totvc  ^n 
40l  2D  &  IOl  WciIl  o^Thirr  biBtli  w/  iuii«r.  DX  A  Oain  H^^  w/  fr<4iicpi:y 
El«Ady  to  Uf e  Now     ■        Kmt-Priwf  t^o  Urapa  or  R«iisi«f» 

CaU  la  Drier        % 

.  bjK  50061  Fw  0.  LT  *<6CS 


J"  800-926-7373 


SRC-10 

REPEATER /LINK 
CONTROLLER 


UTMF  mutr»g 

fnteiligttfil  tO'ef 

Auxiliary  outputs 

Easy  10  Interface 

Alarm  mofiHor  Input 

Tfflametry  rfltponte  lorwi 

Low  pawer  CMOS,  ZZma  (Si  I2v 

OviAlted  apfittctflioo  manual 

Programmable  COS  polafrtiei 

Repealer  &  iFnk  ctHjii^sy  lorwi 

Synm9*ii^  Unk/rtmole  b3»#  C»pab4ity 

$149.00  X^fir* 

CREATIVE  CONTROL  PRODUCTS 

31 B5  ^Mntlrtg  Avenut 

Grand  June li>ixi.  CO  6^504 

(30 J]  434-i4&5 


CIRCLE  306  OH  READER  SERVICE  CARD 


HIGH  POWER  RF  SWITCHED  PREAMPS 


Model146 
$179 

Model  14605 
$179 

Model  440 

lies 


Model  146 160W  2  Meters  t9db  Gain  .75db  Hf 
Model  1460S  1 60 W  2  Meters  1§db  Gain  75db  Ml 
Model  440  70cm  10CW  l&db  Gam  .75db  Hi 

AH  pfeamps  have  h^tical  filters  to  prevervt  oyt  o( 
band  intef modulation  in  the  receivcf.  Mocfel  146 
covers  Ihe  entire  2  meter  band.  Model  I460S  is 
of  very  narrow  bandwtdth  and  would  be  suitable 
for  SSB.  Packet,  or  Sateliite.  Model  440  is  factory 
lunabte  from  430-440  MHr  or  440-^50  f^Hz  per 
customer  request,  All  models  are  powered  with 
1 3  to  20  VtjC  and  are  mounted  at  ttie  antenna. 

AMPIRE.INC. 

10240  NATHAN  UNE 

MAPLE  GROVE,  MINN  55369  612-425-7709 


CIRCLE  37  OH  READER  SERVICE  CARD 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX'' 

OescTiptioni  PHc« 

yHFMa^fjPtiefiotiC  USA  made  $  .70 

Pt-25^  PrvenoHc.  Amphenol  .S9 

PL-2  59  TetlCHi ,  Amp  henol  1 .  75 

UHFMflle  Silver  Teflon,  USA  LSD 

Reducer  Tor  RG  58  -20 

Uedu cer  for  RG  5 9  &  MINI  8  .20 

NMaieR&d.2t3. 214.  Delta  325 

NMlteRGra,2l3.  214.  Kings  S.OO 
N  Mile  Pm  for  99 13. 9086. 8214 

fi^UG'2lDftJ  &  U(V2lBftlN'5  L50 

IV  Mal«  tor  R&3  wth  99 1 3  Pin  3.95 

N  Mate  for  RGr8  with  99 13  Pin  5. 75 

N  Mai  e  to  SO-23  9,  TetSon  USA  6 ,  00 

N  Fef Ti  flie  to  PL-259 ,  T  ef lor^  USA  6, 00 


fart  No. 

PL-259AJSA 
83' ISP  1050 
53  322 
PL'259/ST 
UG175 
UG-17S 

UCi-2lD/U 
U&2iaAi 

99i3/Pm 

UG-21Df99t3 
UGr2l8/99l3 
UG-146A/U 
UG83B/U 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY*' 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave,  #11 

Gatthersburg,  MD  20877 

(301)840-5477 

PRCES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA.  MASTERCARD.  ADD  4% 

UPS  COD  ADD  S3.00  PER  ORDER 


CrnClE  1  IS  ON  READER  SERVICE  CARD 


DISCOVER- 
LOW  PRICES 

PI  2^^  mckmm^iiftniTl  USA  ^^orHlr^S 
^l  2i9Sil4vrrril  USA.  II  »{Hi2&/2& 
PL  2S$  GOL0.1»I  USA.i1.*iSft»f2S 
N  i  UG  21 M  ex  94 13.  9096  Ate  133$ 
UG  25^5  coflvtft  MT  BNC  to  UHFS1  79 

NEW!  FltM^it  »I3  |yf»,  F9W  loss     / 
tot  cTsnh  upt  &  rolsfDrs  S9f  J^  \ 

RG  8X  no  n-contiffi  I  looting  23C    , 

flG'flX,  95%,  primlum  Ut 
RG2lSMlJlypi3U  / 

*1fl  tnl  wir*  7t  I    .  i 


a 


OntT 


BALUNS 


CIRCLE  5  OH  READER  SERVICE  CARD 


Currpnl  tn»«|c) 

LAbflntory  O*ii#iop«i] 

Stipeffof  ComHucilon 

Uii*quBl#d  Sp*clhciIlDfii 

f  1  HHMi*li  lor  ivtfi  «ppl|Ct1i«ll 

B 1  ^K  1 : 1  2K W  C  wmtyr  BO  t  DM  1 1 5  9S 

VI -4K  1  '1  4  K W  X  vtt*fi1  ^  Emam  ti«lun  123  » 
04. 2ltX  4  1  Prwdsion  C  wn»n  t  1 60  I OM  13S.9S 

;804)  484-01 40 

PREE64  po  DISCOUNT  Catalog  Everything  lor  wire 
antennas  Allow  4-6  weeks  for  buHh-faie  delivery  Send 
$?  tof  1  si  mall  Mention  ihis  ad  tor  sale  prices  ADD 
SHIPPING  VISA  &  MC  welcome  Give  card  *.  exp 
date  signalure  COOaddS330  ^  shipping  Virginia 
Residents    add   4.5*  ;>    sales   la*     Dealer    inqittnes 

So]C  6159  •  Porlsfnoulh,  VA  23703 


CtRCLE  1^0  ON  REA0ER  SERVICE  CARD 


1 


Number  26  on  your  Feedback  card 


R  DiRECTOI 


CALlFORNfA 


S«ri  Diego 

Hard  to  find  parts,  surplus  eleqtrpnics.  starv 
dard  Un6  tiems  Hams,  hobby^s,  irw^usinal 
professionals— from  nots  &  bolts  to  laser 
diodos.  -Eleclronicall'^  Speaking.  Galeway  s 
got  itl  MF  9-5:30  Sat.  9-5,  GATEWAY  ELEC- 
TRONICS, 9222  Cl>esflpeake  Drlv«,  Sbji 
Olego  CA  92123;  (119)  279-6^02. 


COLORADO 


Oenvec 
Hard  to  find  pa^s,  surplus  electronics.  sC^k 
dard  hne  it^ms  Hsims.  hobbyists.  mdustriaJ 
profes^iDnafs— from  nuts  &  bolls  to  laser 
diodes  Electron hc ally"  speaking,  Gateway's 
gol  II'  M  F 9-5:30 Sal.  9-5,  GATEWAY  ELEC- 
TRONICS. 5115  N.  Federal  Blvd.  #32-B, 
Denver  CO  S0221 ;  (303)  45fl-5444, 


CELAWARE 


New  Castle 
Factory  authorized  deater'  Yaesu,  ICOM. 
Ten-Tec,  KOK,  Kenwood,  A£A,  Kanlronics. 
Saniec  Full  line  oi  accessories  No  sales  tax 
rn  Delaware.  One  mile  oft  1-95  DELAWARE 
AMATiUR  SUPPLY,  71  MeadoiM  Road, 
New  Ci«(le  DE  19720:  (302)  326-7728. 


OAHO 


Preslon 
Ross  W87BYZ  has  ttie  targesi  stock  ot  ama- 
te«r  gear  tn  the  Interrriouniain  West  ami  ihe 
best  prices.  Over  9,(XH>  ham  related  gear  in 
stocM  Call  us  im  "^\{"  yourtram  needs  today 
BOSS  mSTBIBUTINGCo.^  78 S.  Slate,  Pre- 
ston ID  83283;  (206^  852-0930. 


KANSAS 


Wellington 
We  fiave  it*  ASTHON.  BUTTERNUT.  EH^ 
COMM.  HEATHKIT,  ^aORDON  WEST. 
KANTRQNICS,  LASER  COMPUTERS,  IWlFj. 
RADIO  SHACK.  TEN  TEC.  VALOR  ANTEN- 
NAS &  more.  Small  sown  service  wiih  dis- 
count prices.  DAf^OYS.  120  N.  Washington, 
Weltingion,  KS.  87152.  (318)  326-6314, 
Circle  Reader  Sefvtce  2S3  for  more  informa- 
tion. 


MISSOURI 


St,  Louis 
Hard  10  find  parts*  surplus  eleciror^ics.  stan- 
dard line  Items.  Hams,  hobb/ists,  Industrial 
professionals— from  nuts  &  bolts  to  laser 
diodes  Electronically  speaking.  Gareway's 
got  tl'  M-F  9-5  30  Sat  9-5  GATEWAY 
£LECTI%ONICS,  B  t23  Pvge  Bfvd. ,  $t.  Louts 
MO §3130^  {314)427-6116. 


NEW  HAWlPSHiRE 


Derry 
Serving  I  he  ham  comrn  unity  with  new  and 
used  eqyipmenl.  We  stock  and  service  mosT 
major  lines:  AEA,  Aslron.  BiW.  Bencher, 
Cushcrah.  HustJef,  ICOM,  Kenwood,  KLM, 
Lar^fi,  MFJ.  Mirage.  VitKOptex;  books,  ro- 
IOCS,  cable  and  connectors  Business  hours 
Mofi.'Sat,  10-5.  Thursday  10-7  Closed 
Sun  ^Holidays.  ftlVEKDELL  ELECTRON- 
tCS,  6  Londonderry  Road.  Den^  NH  03036; 
{603)434-5371. 


NEW  YORK 


Jamesiown 
Western  New  York's  tinesi  amateur  radio 
dealer  featuring  tCOM-Lafsen-AEA- 
Hamtnoncs-Astfon.  New  and  used  gear.  6 
am  to  5:30,  Sat.  arKl  Sun  by  appoinimeni 
VHF  COMMUNICATIONS,  280  Tiffany 
Ave.,  Jamestown  MY  14701,  (716)  664- 
6345.  Circle  Reader  Service  number  129  for 
more  (nfofrnation. 


Uanhatlan 
ManJ^aflan's  largest  and  only  h^m  and  busi- 
ness Radio  Store.  F^atunng  MOTOROLA. 
ICOM,  KENWOOD.  VAESU.  AEA.  SONY. 
aiRD,  TEN  TEC,  etc  Full  slock  ol  radb$ 
and  accessories-  Repair  lab  on  premises. 
Open  7  days  M^F.  9-6  30  pm;  Sat  8  Sun, 
tO-5  pm.  We  ship  worldwide  BARRY  ELEC- 
mONICS^  S12  Broadwsy.  Hew  YorH  NV 
10012;  (212)  925>70O0.  FAX  (212)  ^IS* 
7001, 


OHIO 


Columbui 
Central  Ohio's  tull-line  authari^ed  dealer  for 
Kenwood.  tCOM,  Yaesu ,  Ten-Tec.  Info-Tech. 
Japan  Radio.  AEA.  Cushcraft.  Hiisttef.  and 
Butlemut  New  and  used  equipmeni  on  dts^ 
piay  arvl  OfieratiOinal  in  our  4OO0  sq  ft  stofe. 
Large  SWL  de|»n?Tient.  ipo  UNIVERSAL 
AMATEUR  RADIO,  1280  Aifta  Drive, 
Reyno^dsburg  (ColliiiibtJS)  OH  43066;  (614) 
a66-426r. 


PENNSYLVANIA 


Trevose 

Authorised  factot^  sales  arxf  secvice  KEK- 
WOOO.  ICOM,  YAESU.  leatunivg  AMEft- 
ITRON.  B»W,  MFJ*  HYGAIN,  KLM. 
CUSHCRAFT,  HUSTLER,  KANTHONlCS. 
AEA,  VIBROPLEK,  HEIL.  CALLBOOK, 
ARRL  Publications,  and  much  more 
HAMTR0NIC5,  INC.,  4033  Browni* 
ville  Road,  Trevose  PA  19047;  (2lS) 
357-1 40q.  FAX  (215)  355-8958,  Sat«t 
Order  1 '800-426-2820,  Ckcle  Reader 
Service  379  lor  more  infoftneiionL 


TEXAS 


Houston 
Hard  to  lind  parts,  surplus  electronics, 
standard  tine  ttems.  Ham$,  hobbyists, 
IfKlustrial  pfolessaonals— from  nuts  &  txjils 
to  laset  diodes  -Electronically  speaking. 
Gateway's  got  it<  M-F  §-S:3<}  Sat  9- 
5GATEWAY  ELECTRONICS.  9890  Wesi- 
parh  Drive,  Houston  TX  77063;  (713)  tTB- 
6575, 


Southwest  Houston 
Full  line  of  Equipment  and  Accessories, 
in-house  sefvic-e  featuring  ICOM  and  Y AESU 
New  equipment  on  disptay  and  operananalf 
(713)  879-7764:  FAX  (713)1  879-9341.  WIS- 
StON  COMMUNICATIONS,  11903  Alief- 
C Iodine,  Suite  500.  Houston  TX  77062. 
Circle  Readet  Service  360i  tor  more  intorma* 
Ubn. 


DEALERS:  Your  company  name  and  message  can  contain  up  to  50  words  for 
as  little  as  S420  yearly  (prepaid),  or  5210  forstx  months  {prepaid).  No  mention 
of  mailKirder  business  please.  Directory  lext  and  payment  must  reach  us  60 
days  In  advance  of  publication.  For  example,  advertising  tor  the  April  90 
Issue  must  be  in  our  hands  by  February  1st.  Mali  to  73  Amsteur  Radio ,  Box 
278,  Forest  Road.  Hancock.  NH  03449. 
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lc»  Grade  6.  Most  are  high  sciiooters, 
but  tl^ere  are  also  adults  tearrting 
alongside  eleven  year  oJds!  During  the 
summer  vacation  the  ciyb  station  was 
open  in  the  mornings,  so  the  members 
had  plenty  of  opportunities  for  hands- 
on  operation. 

Evory  Israel  Independence  Day, 
4X4 HQ  tkies  a  special  24  hour  opera- 
tion, with  a  special  ii^ts^gn  This  year  it 
was  4X41  ID  celebrating  Israel's  41st 
birthday;  next  year  will  be  4X42ID,  of 
course)  The  station  sports  a  TS430S 
transceiver  and  TL922  amplifier  keep- 
jng  a  variety  of  antennas  spewing  out 
energy  on  the  HF  bands,  while  a 
FT227I^  on  2  meters  keeps  the  HQers 
in  touch  with  the  inside  of  the  country. 


LIBERIA 

UMimoud  Idem-Abdullah  EL2CE 
FO  Box  20-4262 
1000  Monrovia  20 
Liberia,  WA.QL 

The  year  1990  is  well  underway  and 
we  are  looking  for  bigger  and  better 
things  for  amateur  radio  for  lh*s 
present  year,  particularly  here  in 
Uberia.  For  one  thing,  we  are  very  hap- 
py lo  appear  regularly  once  rnore  in  the 
"  7:?inteTTiatE[>nar'  column.  It  has  been 
a  while  since  Brother  "Don*'  Steffers 
EL2AL  departed,  June  1985  to  be  more 
exact. 

Liberia,  as  most  hams  worldwide 
may  not  know,  is  on  the  west  coast  of 
Africa.  It  sits  on  what  some  might  call 
tf^  "South western  Bulge"  of  Africa, 
bordering  Cote  O'lvore  on  the  east. 
Guinea  to  the  north,  and  Sierra  Leone 
on  the  west. 

For  many  amateurs  St  would  be  con- 
sidered, at  times,  a  fare  OX  country. 
Many  have  never  had  a  contact  with  an 
'Echo  Lima'^  staiion  and  relish  the 
tfKKjghl.  so  operating  from  Liberia  can 
be  quite  exciting  when  ttie  piieups 
come  your  way 

Liberia,  like  mosi  African  countries, 
is  considered  la  be  a  'developing"  na- 
tion.  All  things  being  equal,  it  might  be 
more  developed  than  many  others  in 
the  "subregion/' 

Because  Lit?er>a  is  developing,  ham 
radio  IS  ctearly  developing  as  weJL  The 
Republic  of  Liberia  is  Africa's  oldest 
sovereign  nation,  having  declared  its 
independence  m  1847,  However,  ama- 
teur radio  did  not  get  started  here  until 
the  t930s  It  was  quite  possibly  the  first 
country  south  ot  the  Sahara  to  issue 
amateur  radio  licenses. 

The  ftrst  license  issued  to  a  Liberian 
was  in  1936.  Since  that  lime  ihere  has 
lieen  a  steady  bul  ver^  slow  growth  of 
the  number  of  Liberian-born  amateurs. 
Their  numbers  lag  tar  behind  the  num- 
ber of  expatriates  that  now  In  old  a  ma- 
te ur  licenses  here  in  Ubeiia,  Liberians 
make  up  about  tO%  of  the  totaf  num- 
ber of  hams  licensed  in  1^89  by  Post 
and  Telecommunications,  the  autho- 
rizing government  ministry. 

Pan  ot  the  slow  growth  is  due  primar- 


ily to  the  absence  of  ai)  ongomg  pro- 
gram of  amateur  instruction  and  edu- 
cation. Many  ot  the  amateurs  who 
participate  If^  these  programs  are  often 
here  for  short  tours  of  duty  with  an  em- 
bassy, VOA,  or  a  mission,  Therefore, 
when  they  depart  there  is  no  one  10 
step  in  and  continue  the  program,  cre- 
ating a  Lack  of  continuity  of  license 
courses. 

A  second  factor  that  keep  Liberian 
amateurs  oft  the  air  is  the  high  cost  of 
ham  gear  on  this  side,  and  its  availabili^ 
ty,  If  an  individual  is  able  to  find  a  tutor, 
study  materials,  and  the  patience  to 
master  Morse  code  and  theory,  fmding 
affordable  equipment  can  be  a  tiig 
probletn. 

The  IJt>erian  Radio  Amateur  Assod- 
at  ion,  th«  nation's  radio  society,  is 
planning  to  take  steps  to  help  remedy 
the  situation.  Plans  are  being  made  to 
set  up  regular  radio  classes  for  all 
those  interested.  We  would  like  the 
schools  to  be  invotved.  mayt3e  imple- 
menting an  amateur  radio  cxjurse  as 
part  of  the  regular  curriculum. 

Also,  in  line  with  the  effort  to  promote 
and  create  an  interest  throughout 
the  country,  a  club  stafion  is  being 
planned;  (and  has  been  looked  at.  and 
hopefully  construction  can  be  started 
as  soon  as  a  final  site  is  chosen.  Of 
course  this  would  be  fully  equipped, 
which  woufd  afkiw  those  without  their 
own  equipment  to  get  on  the  air.  These 
are  only  two  small  but  signiticant 
moves  to  aid  the  development  of  ama- 
teur radio  in  a  Third  World  country- 

For  these  steps  to  be  successful,  It 
will  take  the  efforts  of  both  the  local  and 
the  international  radio  community^ 
thetr  expertise,  technical  knowledge 
and  experience,  along  with  tjnpreiu- 
diced  advice,  for  amateur  radio  to  grow 
in  Liberia. 

For  those  that  are  genuinely  interest- 
ed, you  can  write  for  a  sample  copy  of 
the  LRAA  Quarterly  Newsletter,  Echo 
t;ma  N&ws.  t  would  be  glad  to  send 
you  a  copy. 

Until  next  lime,  73.  from  tropical 
West  Africa.  Let's  work  to  devekap  am- 
ateur radio  in  a  developing  country. 


t 


LITHUANfA 

Jonas  Paskauskas  L  y2ZZ 
FOBoxTI 
Siautiai.  2354900 
LithuBnia 

The  first  ham  convention,  organised 
by  the  Wodd  Lithuanian  Amateur  Ra- 
dio Net,  writ  be  held  in  Vilnius,  the  capi- 
tal city  of  Lithuania,  in  early  June.  In 
addition  to  the  convention,  organized 
tours  will  be  provided  to  the  partici- 
pants to  historical  sites  and  points  of 
S  merest. 

To  date,  20  amateurs  from  Europe 
and  the  United  States  have  registered 
to  attend  ^  Fbr  more  inlormatkKi  and 
registration,  contact  LY2ZZ  by  mail  or 
on  2B.444  (i)  at  1500Z  weekends  and 
some  weekdays- 
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Turn  yCHjf  old  liam  and  computer  gear  mlo  cash  now.  Sure,  ^u  can  wail  \ot  a 
fiamlest  ui  Try  and  dump  %i,  tHit  ycnj  know  you'll  get  a  far  more  realistic  price  it  you  liave 
(t  out  wtiafd  100.000  3clive  ham  potem^aJ  btryefs  can  see  it  than  the  few  hundred  (ocal 
hams  who  come  by  a  fTea  nnarftei  ial>ie.  Check  your  attic,  garage,  cellar  and  closet 
shelves  and  gel  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
k  now  you  >e  noi  going  to  y  se  it  ag  ai  r> ,  so  why  (ea  ve  i  t  for  you  r  widow  tc  th  row  out  "^  Hi  at 
stuff  isn't  getting  any  yoLrnger! 

The  7$  Ftea  Market,  Barler  'n'  Buy,  costs  you  peanuts  |a1moBt) — comes  to  35c  a 
word  for  individual  (noncommercial)  ads  and  $1 .00  a  word  for  comn^ercial  ad$.  Don't 
ptan  on  leiiing  a  long  story.  Use  abbreviations,  cram  il  in.  Bui  be  honest.  There  are 
plenty  oi  t^ams  wfio  love  to  fix  liiingSt  $0  if  it  doesn't  work,  say  so 

Make  your  list,  count  [he  words.  incfudir>g  your  call,  addre^  and  phone  numt^er. 
Include  a  check  or  your  credit  card  number  and  expiration.  If  you're  placjrYg  a 
commercial  ad,  irKludd  an  additional  phone  number,  separate  from  youf  ^. 

Tfiis  IS  a  monthly  rr^gazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts,  then  be  prepared.  Ef  you  got  too  many  calls,  you  priced  ^t  low. 
If  you  don 'I  gel  many  calls,  too  high. 

So  gel  busy.  Blow  the  dust  off,  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  ofd  timer  happy  with  that 
rig  you're  not  using  now  Or  you  might  get  busy  oil  your  computer  and  pwt  togettier  a 
list  of  smaJi  gear/parts  to  se^id  to  tJiose  miefested? 

Send  your  ads  and  payment  to  me  Sa/ter  'n'  Buy,  Donna  DiRusso.  Forest  Road, 
Hancock  NH  03449  andg^t  sst  for  The  phone  caffs. 


QSLs  TO  OflOER.  Vanety  ot  styles,  colors. 
card  ^rock  W4BP0  05U,  PQ  Drawer  DK, 
Cordova  SO  29039.  8NB26D 


DX'ERS  MAGAZ!N£  LPp-to-date,  infor- 
mative, interesting  Compiled  and  eddied  by 
Gus  Browning  Wd^pO,  DXCC  Horto^  Roil 
C^ftjficstfl  3-4  Se^Kl  for  fr^^  sample  and 
subscription  mformation  Today  PQ  Drawer 
DX,  Cor  (la  va  SC  2^39  BNe2t  1 

AZOEN  SERVICE  by  former  factory  techni- 
cian Fast  Igrnarokind  PCS-300  NJCad$ 
$3695.  Soul  hern  Tectinolqgies  Amateur  Ra> 
d«0.  Inc.,  107f5  SW  \m  St  #9.  Mianu  FL 
33157.(305)238-3327, 


OSL  CAftOS— Look  good  with  top  qiialtty 
printing.  Qtvoos^  standard  designs  or  fulty^ 
customized  cards.  Better  cdrds  mean  more 
returns  lo  you.  Free  brochure,  samples. 
Stamps  appreciated  Chester  QSLs,  Dapt  A, 
SlDGommercl^L  Empcna  KS66B01- 

BHB434 

SUPEHFAST  MORSE  COOE  SUPEREASY, 
Subliminal  cassette  StO  LEARN  MORSE 
CODE  IN  1  HOUR.  Amazing  new  supereasy 
lechnique  110.  Both  $17  Mon«yback  guar- 
antee. Free  caialog:  5ASE.  a«hr,  Dept  73-S. 
1196 Citrus,  PalmbayFL  32905.        BNB531 

WAIfTEDi  PJug4n  c^rfrid^e  wi\h  cahles  to 
mterfai^  AEA  CP-t  to  Commodore  64  corn- 
puter  Ed  Boothti,  1 1£  Locust  Dr..  Biku^i  MS 
395^  BNB624 

ROSS'  $$U  USED  May  SPECIALS:  KEN- 
WOOO  TS'930S  $1549,90,  TS-t40S 
$679.90,  TH-415A  $269.90.  R  5000^ 
W,YK88A-1  $729.90,  TR-3&O0/TU35A 
$199.90,  TMS21A  $429  90,  ICOM  IC  7S1 
$999.90,  AT-SOO  £369 .90.  IC  2KL  $1634  90, 
IC'4SA  $179,90.  ROBOT  1200C  $1099  90, 
400  $289  90.  KAYPRO  200/SYSTEm 
$599.90.  10  $999.9(1.  YAESU  FT-707 
$S29.90.  FP^707  $139  90.  FC-707  $t39  90 
LOOKING  FOR  SOMeTHING  NOT  UST 
ED77  SEND  S.A  S-E  FOR  USED  LIST 
MENirON  AD,  PRICES  CASH.  FOB  PRE- 
STON.  HOURS  TUESDAY-FRIDAY  9:00  TO 
6:00.  9:00^2-00  P  M  MONDAYS.  CLOSED 
SATURDAY  &  SUNDAY.  ROSS  DiSTHISUT- 
ING  COMPANY.  7B  SOUTH  STATE.  PRE^ 
STON  ID  832^  {^m  662-0090       BNB6&4 

WRITTEN  EXAMS  SUPEREASY.  Memory 
aid^  fmm  psychologist/engineer  cut  study- 
time  50%.  Novice,  Tech,  Gen:  $7  each.  Ad- 


vanced, Extra:  $12  eacH  MoneybacK  guaran- 
tee. Bahr,  Depl  73-6,  119G  Citrus,  Palmbay 
FL  32905.  BNQ691 

ROSS-  $5$S  NEW  May  SPECIALS: T&140S 
5755  90.  T*^2530A  $409.90.  TS*950SD 
$3719  90.  TM-231A  $389  90,  TH-41AT 
$189  99,  TH-31BT  $209.90.  TH  22SA 
$339  90.  TH.315A  $269  99.  TS-940S 
$1799  90.  iCOM  lC-900  $456  99,  lC-735 
$969.90,  CC-2SAT $374.90,  IC-24AT  S539  90, 
IC-3200A  $464.99,  IC  22eH  $419.50.  )C-761 
$2199  90,  IC-7ei  $4918.99,  YAESU  FT- 
747GX  S679  9Q.  FT-767GX  $1749.90,  FT- 
a09RH  S276  99,  FT'4T0  $434.90.  HEATHKIT 
SBr.1000S679  90,  HW  ^PS329  99.  HWS-24- 
HT  S429  90.  HEH250  111990.  H0-141§ 
S22  90,  HWS-24HT  $449.90.  AEA  PK^ 
232M6X  $307  90.  PKSe  $119  90.  MM-3 
$159  90.  HAL  ST  6000  $599  99.  PCI-20OO 
$369,99.  KB  2100  $129.90,  CT'2lOO 
$439.90.  ALL  LXO.  (LIMITED  TIME  OFFER) 
LOOKING  FOR  SOMETHING  NOT  LIST- 
ED?^ CALL  OR  WRITE  Over  9004  ham-re- 
laied  tt^m^  lin  stqek  for  immediate  Shipment 
hteniKm  ad.  Prices  dWh.  F.O.B  PRESTON 
HOURS  njESOAY ^FRIDAY  9:00  TO  6iX3, 
9'00-a  PC  P  M  MONDAYS.  CLOSED  SAT- 
URDAY &  SUNDAY  ROSS  DISTRIBUTING 
COMPANY,  79  SOUTH  STATE,  PRESTON 
ID  83263  (208)  852-0830.  BNB709 

HF  PACKET  JMPROVEMBIT  Digteom>64 
revtsjon  "A"  eircutt  now  available  Board 
p^ugs  drr^Hclty  intQ  cassette  port  Or  remote 
mouni  via  cat^te.  txMh  conneaors  included 
Power  derived  from  computet  Uses  7910 
chip — no  aJignmeni  r^y^red  Switch  allows 
HF  or  VHF  operalion  Order  Ktt  iri54  for 
S49.95  or  Assembly  #154  for  $79.95,  both 
include  FREE  DISK.  Add  $3  50  s/h.  CA  add 
6.25%  tax.  A  A  A  Englnwring.  2521  W  La- 
Palma  *K.  Anaheim  CA  92801  (714)  952- 
2)14  MC  or  VISA  accepl^.  eN8732 

HAM  TRADER  YELLOW  SNEETS.  tn  mii 
2Bih  year  Buy^  Swap.  Sell  ham  radfeo  gear 
Put}tish9d  twice  a  month.  Ads  Quickly  circu- 
laie,  no  lor>g  wair  tor  results  Send  business 
size  &ASE  tar  sample  copy.  $15  for  one  year 
(24  Isfi  jes).  P.O  B  2057.  Glen  Ellyn  JL  601 3^ 
2067  or  P.Q.B.  I6t42.  Seattle  WA 961 15. 

BNB741 

$$$$$  SUPER  SAVINGS  $5$$S  Electn^nic 
pans,  components,  supplies,  ancf  computer 
acc4tssori#s.  Send  $1.00  Nr  a  ofw^yea/  sub- 
scriphon  to  our  catalo-gs  and  rhoir  supple- 
ments  Get  on  ayr  mailtng  ksi.  (214}  343- 


t770.  BCD  ELECTBO.  Dep!  73,  PO  Boi 
450207,  Ganand  TX  7104S,  WE  ALSO  BUY 
SURPLUS.  BNe749 

HAM  RADIO  REPAIR  all  make«,  models.  Ex- 
perienced, reliable  service.  Robert  Hall  Elec- 
tronics, Box  2B0363,  San  Franci&co  CA 
94126-0363.  |40BJ  729-8200.  BNB751 

WANTED:  Ham  Eq:uipmefit  and  other  proper- 
ty. The  Railed  Club  df  Junior  H»gh  Schoot  22 
NYC,  Inc  .  t&  a  nonprofit  orgAnizatior),  grant- 
ed 501(C)<3)  status  by  the  IRS.  incorporated 
with  the  goal  of  using  the  theme  of  ham  radb 
to  further  and  enhance  the  education  of 
young  people  natlonwiide.  Youf  property  do- 
nation or  financial  support  would  be  greatly 
appreciated  and  ackjiowladged  wtth  a  receipt 
lor  your  tax  deductibiB  contnbution  Mi^t 
WB2JKJ  artd  the  '^22  Crew"  a1  the  KnoKvtIle 
TN  Hamlest  on  June  2.  Joe  Fairdougti  will  be 
the  featured  speaker  telling  ihe  incredi£;ie 
story  ol^  the  frrst  to  yeans  of  Education  thru 
Communication  at  the  core  of  the  Big  Apple. 
WMie  us  at:  PO  Sox  1052.  New  York  NY 
10002,  Round  the  dock  Hotline:  (516)  674- 
4072,  BlSt676Z 

HAMLOG  COMPUTER  PROGRAM  Full  fea- 
tures.  18  modules  Aulo-logs,  7-band  WAS/ 
OXCC  Apple,  IBM.  CP/M.  KAYPRO. 
TANDY,  CR8 124,95. 73-KAl  AWH.  PB  2015, 
Peabody  MA  0 1 960.  BNB775 

LAMBDA  AMATEUR  RADIO  CLUB  Interna- 
tional amateur  radio  club  fOf  gay  and  lesbian 
fiams.  On-air  skeds,  monthly  newsletter,  and 
annual  gathenng  at  Dayton.  PO  Box  24810. 
Ph  iladelphia  PA  1 91 30.  BMBai  2 

MlCBOSATS/FO-20  DOSSAT  SATELLITE 
Tr3ckir>g  Program.  $39. 95  16  M-PC  s/com  pat- 
ibles.  graphics  and  tabular  output,  realtime 
and  prediction  modes,  rotor  controller  sup* 
port,  geosynchronous  i Phase  IV)  tracking. 
Satellite  Software.  PO  Bosc  37,  Redmond  WA 
96073.  (206)  668-1040.  B#IB835 

MACINTOSH  SOFTWARE:  io^gir^g,  con- 
tesi .  hAofS&  and  theory  lvairw>g  ZCo  Corpora- 
tion, PO  Box  3720,  Nashua  NH  03061  (S03^ 
a8e-72CM]i  FAX  (603)  9aa-«452.        BNBe74 

LOW  COST  HAM  RADIO  EQUIPMENT. 
Send  SASE  lor  lis  I.  JIM  drady/73,  3037  Au- 
drey Dr. .  Gaston  la  NC  2SC©4  BN  BBSO 

SURPLUS  CATALOG.  72  pages  S2  Sur- 
plus, PO  Box  27&.  Alburg  VT  0S44Q.  BJ^fifl^  1 

WANTED;  AH  types  Of  Electron  Tubes  Cau 
toil  free  1  (SOO)  421-9397  or  1  (^12)  42^ 
9397  C  &  N  Elect roniqs,  HarqJd  Bramstedt, 
61Q4  Egg  l^ke  Road.  Hugo  MN  S5038. 

BNB900 

ALL  ABOUT  CRYSTAL  SETS.  Theory  aruH 
corisiruciion  of  crystal  set  radios  $7  §5.  ppd 
USA.  Allabout  Books.  Dept  S.  Box  141 S5. 
Fremont  CA  94S39.  BN6909 

HAM  SOFTWARE  iBM/CompaTibles  10  dtsk* 
S26.95.  MCA/ISA/Discover  NSABV  EAPCO/ 
7,  PO  Box  14,  Keller  TX  76248-0014.  (017^ 
498-4242,  Order  Only  1  (800)  &69-720e. 

Br^B9n 

ELECTRON  TUBES:  AH  types  &  Sizes  Trans- 
mining.  Receiving.  Mpcnowave  .Large  irv 
veniory  =  same  day  shipping  Ask  about  our 
3-500Z  special  Oajly  Eiectronrcs.  PO  Box 
5029.  Compton  CA  90224.  (800)  346^667 

BNB913 

HAM'SWL-SCANNER  BOOKS.  Catalog  SI 
Tiare.  PO  Bok  493/S.  Lake  Geneva  Wi  531 47. 

BNedlS 

COHHODORE  64  HAM  PROGRAMS- 
8  d»k  sides  over  200  Ham  programs  Si  6  95 
2£c  stamp  gets  uhusual  softiivare  caialog  cl 
Ulilittea.  Games,  Adult  and  British  Disks.. 


Horne-Spun  Software.  Sox  1064-86,  Estero 
FL33d28.  '  aNB9l7 

DIGITIZED  FOR  IBM  COMPATIBLE  PCs  640 
by  480  resolution  from  VCR  video  camera  $85 
demonstratjon  disk  £3.  Cods  ware,  Bok  3091, 
Nashua  NH  03061 .  BNB925 

YOUR  OWN  PESONAL  QSt  CAAD  on  <fisk 
for  t^  064.  Send  your  name,  address,  coun^ 
ty.  and  call  ajong  with  S5.00  to  Pate,  PO  Box 
2.  Berwick  PA  1S603.  BNB929 

BATTEflY  PACK  REBUILDING:  Don't  pitch 
It— mall  it-lor  FAST-PROFESSIONAL  ser- 
vicel  Satisfa&lion  guaranteed f  ICOM:  BP2/ 
BP3  $19  95,  BP5  $2595,  BP7mPey6P70 
$32  95  KENWOOD  P821  S15  95.  PB21H 
$21^,  PB25^^H/26S24  95.  YAESU  FNS9 
$19.9S.  FNB10  S23  95.  FNB4/4A  S36.95, 
Tef»-T« $24  95,  'U-DO-IT INSERTS"  ICOM: 
BP3  S16  95.  BPS  $22.95,  BP7/8  S27.S0, 
KENWD  PB2I  $12,95.  P924^5/26  $19  95, 
TEMPO:  SI-SI S/aeries  $22.95.  YAESU: 
FNB4/4A  $32.95,  FNBIO  $18.95,  AZOEN: 
300  S19  95,  "I^EW  PACKS'"  ICOM:  BPS 
$34,95.  SPSS  $58  95.  YAESU:  FNB2 $19.95. 
FNB10S/FNB12$44.9S.  SANTEC  142/1200 
S22  95  TELEPHONE  /  PAGER  /  COMPUT- 
ER /  COMMBiClAL  PACKS— FREE  CATA- 
LOG Add  $3  Shipping/ofder.  PA ^6%. 
VISA-M/Cadd  S2  CUNARD,  R.D  eOox  104. 
Bedford  PA  15522.  (814]  623-^7000.  BNa931 

LONGWAVE  1 750  METER  products  and  kits 
by  Curry  Communjcaiions.  Plea&e  send 
SASE  ID  652  North  Uma  St..  Burtiank  CA 
91S0S.  ,  BNB932 

VOX  ACTUATED  TRANSMITTER  49  MHz, 
cry^t^  controlled  &-15  VOC,  1  mA.  Standby 
Circuit  Board  Kit  Only  SUPER  QUALITY 
$3995  ppd.  Catalog  $3  OOj  retur^datjle.  Ad- 
vanced Electronic  Tech,  Sie.  173.  seoo-A,  N, 
Sharon,  Amity  Rd.  Charlotte  NC  28215.  (704) 
545-2681.   -  >  BNB933 

WAMT  KENWOOD  TS-130,  ICOM  730.  Oiag- 
no^e  $4.  Art  Williams  AASKB,  2902  Whisper 
View.  San  Aniomo  TX  78230. 


LET  THE  GOVERNMENT  FfNANCE  your 
ham  radio-related  small  business..  Granls/ 
loans  to  $500,000.  Free  recorded  message: 
f707)  449-8600.  (L09).  BNB93S 

ALL  ABOUT  METERS.  A  team-byKtoing  his- 
tory oi  trie  developmeni  of  electrical  meters 
Bu'kj  $even  simple  meterB  using  common 
hardware  $7.95,  ppd  USA.  Allabout  Books. 
Depl  S,  Box  141SS.  Fremont  CA  94S39. 

BNB936 

MOTOROLA  FM  REPEATER  wflh  tone  re- 
mole  control  136-174  MHz.  117  VAC  50/60 
Hz.  Model  B93MPB  1100  B  W  Serial 
#GA|7tL- Tians Typo  CC304t  375  Wan  Out- 
put (301 J  432-5586  afler  6  pm  EST  of  wnte 
KA3S0J  89.  90CaJlbook  BNBB37 

VIDEOCIPHER  II  MANUALS.  Volume  t— 
Hardware*  Volume  2 — Sottware.  either — 
$34  95=  Volune  3— Projeds/Software,  Vol- 
ume 5 — Documentation  or  Volume  6— 
Expert meniation,  $44.95  each.  Volume  4 — 
{Repair.  $99. 95  Catile  Hacker's  Bible— 
£34  95  Ctone  Hacker  «  BiMe— $34  95  Cata- 
log—S3  00.  CODs  (802)  782-2316. 
TEtECODE.  PO  BOX  &426-Pe.  Yuma  AZ 
85366^6426.  BNB938 

HALLICHAFTERS  S-19R  "Sky  Buddy" 
Rcvr.,  manual.  Boonton  Type  t60*AQ-Meter. 
Both  working.  Best  oHer(s),  Roy  Krusberg. 
150  Sharon  Circle.  Athens  QA  30606  ^404) 
548^1050,  BNB939 

WANTED:  Pnsterte  BC-346  radio  fe<:«fwer— 
Please  fieip  tm  old  guy/'  Bin  Lewns  (201) 
236-6733  of^921  Box  171,  Stanton  NJ 
08888.  BNB940 


73  Amateur  Radio  *  May.  1990    85 


Uncle  Ifayne's  Bookshelf 


DIP22  «  Th«  Packet  Radio 
Handbook 

tf  Jtmatiam  L,  Mafo  KR3T 
"" .  .  .an  ci^cielkm  piece  of  woct. 
Wdl  iM3fiA  r^^idLag  for  baih  rhc 
experienced  Jnd  tNr  ne*  jncia- 
tta, . .  tiK  dcfiniiivc  ptuic  tu  wna- 
iHtr  pKket  tipcfaiLoti .  ^ ' 

-GwynResJyWlBEL 

OnJy  $14.50 


03CO9  •  Shortwave 
Cfan^esttne  Oonfkl«ii.tlal 

Fu^imfmi  readiag— or*  book 
Cx}WEi>5  iiti  cLftodediiiE  broadcasi- 
i^«  ctHiacry  by  country— iclb  ffc- 
quetida^  other  unpublished  niffir- 
matinn  — ip)/ —  insurgentv—  frecckwn 
n^tiicrK— rebel — anua^hiSii  radio— 
secret  rattio— covers  ull.  Currcn 
publicntiuti,  tt4  pa^e»,  $lt.50 


05A95  *  EBsyHjp  Anlennas 
for  Radio  U stefiert  ind 

Like  :o  leafn  hoiik  m  convimci  Io«f- 
cost.  caiyH«i<reci  antennii*^?  Eos^ 
li^vl/i^rnn'^^  witt  help y CHI,  lli^^ 


.4MATEtjR 
RADIO 


CHB65  *  The  Beginner's 
Hindt>Oolt  ol  Amtteyr 
Radio— 2;i<i  Editon 

Combiilcs  [bccpry  mnj  pWW^icc  in  oil 
cvsy-tCHUDdcrsund  fdrmal.  and 
provides  information  for  choosing 
ard  instil] ling  nidiO  i^eiccivcnt  ^ikI 
CrLLnMiiiitcrji:.  antcnnuisiH  Lrnn^niiH^ 
iiun  Jincit.  and  tesi  equiipment,  400 
P4i£e».  29  i  iUustrutioni.      SIS.'OO 

Oiruo*  DXPo««r: 
Effective  Techniques  lot 

l|pilk»  AmateiJra 

2S6pifes,  {<}illu»riiion!»,    19.50 


Lanzfl  Coda  Programa— (Available  on  5V4 "  disk.) 
ttK^xpcitHivc  crirnpk'it;  MtJily  ^uidc  Link  pmgrLirns  fur  buili  ihc  C64/]2^ 
CiMniiKH^uirc^  dfuj  Lha*  JIlIM  u<Miipati:bki   Programs  include  updated  FCC 
qptaiam^  nujUipte  ehciiix  amwer^.  fomujl^.  schemiitiiC  synibols.  dta- 
piim>  and  « iimilaficd  ( VEf  umpic  leit. 

IBM  Put  f 

No%ioe  tfiMCI 

Tcdi  |B^4a2 

Ad^dncc  1BM04 

Extra  i  Nc  ■A'  Puol  ^  IBM05 

EBM97  *  Ainar«ur  Radki  Pari  97  Ru1e»  (imriudcs  ujxijti-d  revj»d 
ComniifHiion'*  Rulei  Scpneintaer  30.  1^8^)  5 'A"  di&k  lUM  cumpalible 
only ,  S9.9S 


Cdttiincdofc  Pkn  f 

Phec 

COMOl 

SI4.9S 

ccHwa 

$14,95 

COMOtI 

$14.95 

COMCM 

S19,95 

COMOS 

$19<95 

1 OMO 1 2  •  Map  LJb rary  t?  J^jo AjntfTfur iaUhoGk  inc. 

Inctwks.  I  Pr^liA  Map  of  the  WwM  4<c»lor  40'  *  2a- 

I  M^  of  Honh  America  4'«olar  30'  a  35* 
I  Great  rtn:le  Ouki  c^f  the  Wcwld  4^a)lw  SCT'  a  35' 
I  World  AUa^  4'CDljar  20  pag»  Si '2  IMk 


ARRl  BOOKS 


AR22dD  •  Antenna 
Impniaticfl  Mate  hi  rig 

Advanced  jprvieui^,  anfenni  deii£ii 
cx^uHCfi^  lechakiaaa.  M<i$i  cucn- 
prchoHivc  boQ^L  writieft  on  iisnig 
Smith  Chartx  in  solnng  unpcdawr^ 
malchingprublcms.  I15..0Q 

AR247T  •  Tune  ifT  the  Worm 

with  Ham  Radio  Kii  (em  e4] 
Rcvtsed  tcx\  eover%  die  i|uc&ti<Hi 
pQOb  on  ^Jiivice  eiarm  ptren  <»i 
}4cr«einl«f  1 ,  1^9  and  Uief.  Cailr- 
icKhtjif  and  coik-pfKtioe  cai- 
«tb=i  ladHdeff  in  the  kit  $  19.00 
AR2464  *  Tune  In  the  World 
Bookofil)'  S14.00 

ARZI9?  •  DalaBqqh 
Vyluabk  uid  lu  ihi:^  RP  deiiign  engl- 
Tic£r<  itchnician.  radiu  uniJXicur. 
iind;  expenrrteriter-  Commtmly  used 
tiables.  charu«  ikl  duvHr  hard-uh 
refnembef  fmmii\ii  f  1 2 .00 

ARA34t  •  iniofferencA 

Handboolt 
Written  ftsim  an  RR  sleuth  t  {kt- 
«p«clivv  HiaesiJericncecniidving 
jiUJerlciieiice  pfT]b^iem,&.        $12.00 

AR2871  tWIFB's  Help  for 
Naw  Ha  ma 

ty  Doug,  Dr,Maw  WIf-'B 
Gviides  the  newcommer  ihrtHtj^ 
ihe  RBite  of  ikcw  opcficinp  and 
■^.inAMf  proceditrb.  Put  kH^hcr 
a  lizaikm  and  fet  (jci  the  air.  SIO.DO 


AR1250  •  Log  Sook— 
Spiral 


%3M 


ARI670  •  AHRLtOOT 

Nan€ttiQalc(67thed.) 
Over  1200  piigci  aadi  0¥«r  2100 
laMes.  ftfores^  and  cfcaits.  New 
anicnni  |}7D|ef  IS  include  three 
hugh-performiiKeYagis  for  144, 
220.  and  432  MHr  designed  by 
Sieve  Powlishen.  K1F0.     (2J.W1 

ARD4U3  •  SoHd  Slate  Design 
Chttck  fill  I  uMf  good,  bfl&i*;  iflfointui- 
lioci^einzuk  de^i|ini  ojid  appiiga" 
iiDfts;  dcscnpiiofis  ot  reiCeiverk. 
traniLniiliefs.  power  uipplia^  and 
icilei^uipoiem,  StILti 

Aft306S  *  AflRL  Antenna  Book 
Repreb£nb  the  be^  und  mosL  high- 
ly ivf  nnJed  inrnrmulion  on  antentui 
fumiaiTicnialjt,  inirifimijtsiiion  lineN. 
dcsJi^n.  and  comtriu;tion  of  wire 
milcnna^.  SIS^OO 

AKlutiCi*  ARRL  Operating 

Hwniai 
P^ked  %illi  inrormauoaon  bow  to 
nmloe  the  hcia  use  of  yma  mKHm. 
incliidin'g:  iGtcrfKing  hemic  coiii- 
putcr^.  OSCAR.  VHP  UHF.  coti- 
(cNni]g.  il5M 

AR0156  •  Morse  Code; 
The  Essetit^al  Uirtguege 

TclU  of  the  rvoiulKM  Uvm  straighl 
Ley  w»  CMiifJUier*.  GiViCT  prac^tical 
adticc  on  kamirii  die  todc  and  \\h 
modenhdav  it^e«.  $5.00 


I6S42  *  Shonwave 
Propagalion  Mandtiook 

by  Gti^rgt  Jarobs  W3ASM 

fScw  npvafel  ediiitin  ComijinLt  up 
to- the  rnitiuic   information  ami 
charts,  and  guuia  yon  ihrmifh  pro- 
diKn^3mirowii  prop^iioii  data- 
\  54  pages ,  papertuck .  |^  .95 


Qi  HH4  *  44  Power  Suppllea 

for  Your  Electron ic  Pro^aci 

by  fttfihtfl  J.  Trvistrr  and 

J^mukcm  L-  Meye 

Wrinen  at  ihe  bawc  level,  pcdtxi 

for  die  tiegiaacr.  T3ie  reaiJer  n 

%ivcn  enou^  ikjoiuuk  tibeory  m 

unterftaiid  (he  cvoeepts  ej^ptamed 

ihfDughoul  the  booL.  $]$.9£ 


1DW020  *  N6RJ  Original  2nd 

Op  by  Jim  ftafftrty  mRJ 

A  new  edition  in  an  easy-lo-UM; 
*^'whcd"  forniai.  Simply  dki  ihc 
prafix.  and  insLantly  have  ivaJLable 
Beam  bluings,  Cuatiaeni  iikfltjiri- 
catiixs,  2am  ideniicattoo.  FV»tal 
rates^aadniDrc.  It.95 


i6PS6  •  Packet  User's 
Notebook 

*r  Buck  RogfTS  K4AWT 

Over  90  diagfiini^  show  tncd  and 
irtie  canncdtlans  for  piipLiliir 
TNCs.  trtnsH.'eivers,  artd  cortipuc- 
L I N  A  genu  ine  nutii  -and  bolt^  huw  - 
\i^i\  maiiLiaJ   Brand  new^      $9-95 


09D22  •  The  World  Ham  Met 

Ofractory  by  Mikf  Wiikowski 
New— lecoiul  edition  nw  over 
60O  tirt  li^tuigL  Tha  book  laija- 
diicei  yitt:  i|H£iaI  imereu  ham  Eadia 
networks  and  ihovb?  yni  when  and 
where  villi  can  fuw  them  in   $9^ 


09P33  •  The  Pirate  Radio 
Oirectorv  1990  Edition 

by  fieorgt  ZHUr 

Ccmtaiiif  dMs  00  lotne  ]00  piraee 
iWkm^  whic*  were  active  duril»;g 
i9S9-  Secaions  on  how  to  tunc  in 
pirate  brtfudcjiist^  and  how  la  gel 
QSL&  from  pirmc  .dilations.     $7,95 


AR226  •  OperatI ng  An 

Ani^teur  Radk>  Sieiion 
Des4pied  to  arswct  ihe  tmic  (|iia- 
liofB  the  beg ifmei'  may  have  aboiil 

dnresi, fl.JQ 

AR2286*  First  St  ejJ*  in 

Radio  A  I'  lkm£  DeMaw  WiFB 
Series  of  QST  anicics.  Basic  expiu- 
nutions  orcircuk  cumponcniij:  SifC! 
compooertKii  uxembled  tnlo  practi- 
cal  dnvits  ind  how  tiie  drcuiu 
make  gp  ycur  mdio  gear-  SS-OO 
AR0I7I  •  Transmlsafon 

Ur>e  Trc  njf orrnefs 

l|jF  Dr.  JtfTjf  Sen** 
Covers  typci  of  windinga.  core  ma- 
f^MHli.  h^etion-al-nit^o  winditi^, 
effieierKeii.  mulU winding  and  lieri- 
ul  trtnsforineriN.  bHiuns,  limiiiitj()n«i 
jjE  high  impedance  ievels  nrkJ  le&l 

eqitipmcnt 110,00 

AR0I94  •  Antenna 

Con^sofHjiiuni  Vol.  1 
Maieriali  on  ^cnicalft.  quadi. 
loops.  Yagii,  reduced  tize  inten- 
iu&«  halmts.  Stniih  Charts^  Amcn- 
ni  polarizauoft,  and  other  mtcteii^ 
ing  fiubjects.  510.00 

AR2545  •  Antenna 

Compendium    Vol.  2 
42  papef»  covering  vern{.'aU, 
yogif^  quads,  mitltibiaitd  and  brood- 
band  sy^mi,  anieniH  selociion. 
aiaJ  nMcfamot^ 112. PQ 

ARD4SS  •  WiFB 'a  Antenna 
Notetioo4t 

^jr  Detii  DtMsw  WlFB 
Get  the  best  perlbnnance  oul  uf 
urKibtruMvc  wire  ftntenna:!^  and  vcf- 
licaEii.   Build  lUfier'^  and  ^WR 

bridges. SW.OO 

A  ROMS  «  QRP  Notebook 

bf  Domg  D^Maw  WIFB 
Prvhcriii  UMUiimUOaa  pr^jecta  for 
Ihe  QRP  opcfinv.  Iiori  >  utnple  I 
wan  ctystat^oonboUcd  trjnsnuner 
10  tmxc  cvmpia  nimoetver  de- 
M&m.  S5,0i 


l>1D29  *  The  in  u  SI  rated 
Dictionary  of  Electronics 
(41hid.  190S) 

Ay  Rufus  P.  Turner 
and  Stan  GihUisca 
Over  450  det^iileddnwingi  and  di- 
a^nm.  Over  17.010  Ifrtm  air  ad- 
drcijied  ifi  65CI  paga.  Provides 
dear,  t^rief.  md  ea»y-iii^giidei'- 
stasid  defifijtiom .  Ae  eaed  km  die- 
liomy  for  the  faobbyiift  or  pfofib- 
iioiiMi, $34-^ 

I5A00?  •  Scanner  and 
Shortwave  Answer  Book 

fry  Bob  GrO¥e 
WheJtwr  you  have  ^iffKiiitty  calcu- 
lation world  tune  zooei  or  ire  try- 
ing m  fifufr  out  kilohett?.  meg3- 
bem,  and  ineleT  faatid,  this  book 
wilt  provide  the  arts w<n^,     $13.95 

tDF090  *  f  990  IntefTwHonal 

Catlbook 
Liits  WiJjJtIl'  liccji^sed  rodin  ama- 
teurs in  the  ccmntries  uutMde  North 
America,  Covers  South  America^ 
Europe.  Afriea*  Atia^  *ad  the 
PaE^ific  area  (exclusive  of  Hiwitt 
andtheU.S  po^^c^iural    fJO*M 

07A66  •  Aef  onaytical 
Contmunical  iona  H  andbooJc 
iiy  R&btri  E.  Evant 
An  eDluiHfliv^  and  ichi^iuftj  trea- 
meni  of  shortwave  aerimJuiLLrai  lis- 
tening, This  boot;  iii  well  drgjtniized 
and  up  li>  duie-  26*  pp.        Si 9,95 


ARRL  License  Manual 
Beginning  with  Timr  in  rhf  Wodd 
wi£A  fiam  itsditf  fm  'Jlc  Novice  and 
fMOgrd^ing  thrcufh  the  critiicaJJy 
acdaiined  aRRL  iimctr  Mamail 
sena  for  ihe  Tcchni*dan  [hrough 
Exin  Claif ;  you  witi  find  passing 
esfh  exam  element  a  snap!  Accu- 
nle  text  eKplaniitions  of  tlie  tnaieri' 
&\  eovered  alan^g  wilh  FCC  qu^- 
tion  poots  apd  answer  keys. 
AR2375  •  Technician  Clase 

IJ««flO«  Manual  |«.00 

AR2383  •  General  Qau 

UcenMMvHMi  ffi^OO 

AJUli6<t  *  Advanced  dim 

Lfcente  Manual  1^.00 

AR239i  •  Extr^Ctus 

L  ic  en  ae  Manual SH,00 

AR04l() '  Yigi  Antenna 

Design 
Maienal  from  a  sericd  of  anides 
pubiiahctt  by  //dm  Radh  polt&iMd 
and  eapuded  b^  Dr,  Lawftpn 

115,00 

Aionit  •  Novif:e  Anteruw 

Hotihook 
Nmicict:  Learn  bo«  anlcnJ^iasi  op- 
erate ^  what  governs  dictr  effective- 
ness tor  ivirort-  and  iong-disiEatK^c 
cnminijjiiication,  qnd  more-    $8.00 

ARCW37  •  ARRL  Repeater 

Directory  1989-1990 
14  %  iaif  :  !•.  ovcf  473  h^ 

coQSi  cti^x  I J  - 1.:,  :  I  t\f  uencica  from  14 
MH£  ii>  24  GHi:.  Also,  tfvm  BJOQ 
re^iiir  repeater  {lattBg^  and  over 
3300  digtpaiieis.  tS.BO 

AR20«3  •  Compleie  DX  er 
3nded.    by  B&b  Locker  W9KNi 
Leunii  how  [ti  hunt  DX  und  obuiin 
hard  -  tn  jtef  QSi.  car js^        S I J  .00 
AR  ]  50Ci «  fkmdlo  Frfl4|uancy 

Iftterterefvce 
CoAiiOk  iniumiation  to  help  lojve 
RFI  prdMeinj  Good  tev:hnkal  ad- 
vke  from  ARRL  j&mS  oa  ijilerfer- 
eoce  fmNn  uiamwuert  wad  ckctrih 
cal  devicet,  $5.00 


02c XI  «  The  Commodore 
Ham'i  Companion 

kyJimGruMfsg»m 
160  pages  of  useful  infan^aHn  oa 
fdlecting  a  CununuduiL  cnapiMer 
for  the  ham  sJudt«  where  to  ftnd 
ipcvuli^ed  profnaii.  ibe  Coiti- 
modore- packet  coiiflctrtion.  and 
more!  $9.50 


0,1s  II  •  Shortwave  Receiver* 
Past  and  Preaant 

Ediied  by  End  J.  Ouermm 
Coficix  guide  (p  300 -K  shortwave 
recetvcfi  raamificiured  in  the  latt 
20  yean.  Gives  kr>  informitiaD  ott 
each  model  tociudinf  covrntge, 
disf3l*y,  ctncnit  ^ypc.  performance, 
new  vjiluc.  u$e4  vilue.  etc.  Phaia$^ 
en  tnaiil  inodeb.  The  Blue  Book  of 
skmwave  radio  value.  i^S?,  104 
ptgeaiS^Kll.  $6.95 

Ot  AK7  •  The  Short  wave 

Liatener'aAntat^na 

HvKliook  by  RabmJ.  Tni^r 
If  Tcaderx  are  kwkuif  for  way*  lo 
beef  up  iheit  shortwave  laxplion 
injmclxy  and  incnraic  Itstetnng  m- 
jjoyiitcnt.  thi^  h4ndl>Litik  con  s^hnw 
how  lu  accompliNh  it  euKiiy  und  in- 
c;ip«iuiiveiy.  Sl2>0t^ 

07R25  -  The  RTTV  Listener 

tf  Fred  Ouermmt 
Tku  sipeciaitzed  book  cfnopiles  it- 
wici  I  through  20  of  tl*  RTTY' 
Luiener  Ne«  siettrr  ItcotfaiBiUp 
to  dale,  hard  ti.>  fifkd  ififormatton 
on  advance  RTTY  and  FAX  rnoni- 
Ujririg  techniques  und  frequencies. 


AR0177  •  Low  Band  OXlng 
Uw  10  mcei  the  ctullengcs  of  the 
different  fanm  of  160.  Ml.  ii^  40 
masLt  pnrpagaliioi&  wUh  efieetiv« 
anmuifts.  ei^iptnenl.  nd  operM- 
in|r  iarategiej IIJ^M 

AR203O  •  YotJr  Gateway  to 

Packet  RBdio  2nd  Edition 
FilJud  wiih  informulion  for  all  amo- 
leurni,  Teii£evei^iiiin|[y{Hi  need  la 
know  about  ihi»  popular  new 
iftode:  how  w  get  itaned^  eipiip- 
tncat  you  need,  and  moie,   112.00 


AR24S6  •  FCC  Rule 

Cttli«d) 

Thii  New  Edition  u  ahnosl  5051 
faqer.  The  tutorial  chiptcrs  in  die 
frfflm  of  the  book  art  a  ma^or  up- 
graile  over  the  previmiseditonj;.  A 
muit  for  every  uclive  radio  ama- 
teur. S!>.W 

AR2i7|  •  Hints  end  Kinks 
Find  the  answer  to  thai  trielcy  pTob- 
ktti,  Iddi  for  ietiing  ii|i  yoiEr  for 
for  i^ixnfmt^Ac  atid  effkicM  oper- 
atton  $B,W 


A1t2l03  •  Satemie  Anthology 
The  ijieit  iitfontuttion  on  OSCARi 
9  through  !  3  an  well  db  ihi^  RS  siiel- 
Ilk-,  In fnrmatiun  on  the  u se  of  d ig- 
jtjl  rnodeji.  trni^kiiig,  HnLenrtaA. 
RUDAK.  EUtciocotnputeir ,   and 


AR0046  ■  Sateltifa 

Esperimentert  Hsnd3»ook 
Vn^  one  covtir  a  wfm  the  Am*' 
ITU  r  Rad»D  Operator  needs  m  know 
in  order  to  eonnnuiucne  tlirough 
OSCAR  ssieilites.  SIO.OO 

AR2!4':iH  "  Space  Almaitac 

by  Anthony  R.  Curtis  KSKXK 
i'!jiTrsordtnary  book,  Ca^ru  the 
htealhiakinf  recenf  news  from 
ifWiE.  JudwlBi  ihoiii  40  pafci  OH 
Altmenit  Radio  iiietlft».  FlwI  al^ 
maa  aa^iimg  yog  mtgha  wanf  to 
know  alsur  fiiaA*jt  irip  to  the  tsarn,. 
960|M«eii.  iai.oi 


Otcao  *  ll«ater  Handbook 
of  1001  Circuits— 
BoM-State  Edition 

It  KtKddidi  Wrtsirr  Sfitistnt  f 

Widi  thii  omatarMJing  tefctente  m  ^ 
hand,  elect ronict  bobbviics  atid  , 


profesisiDnalji  will  never  have  Ui 
sjcarch  for  schf  nuiiics  again ,  Com- 
pli:ii!:iy  updulcd,  tiie  book  i&  thor- 
□ugi]ly  indexjid  and  all  lOOi  Cir- 
cuits are  clearly  iilustrat'ed.  420 
SI  9.50  soft  cover 


05HZJ  •  Flftdk>  Msfidbook. 
sard  EditliKi 

WUiiam  I  Ojt  WtSAl 
This  book  ^^  filled  with  K40  pigi» 
of  every  tiling  you  Wunled  tiJ  knOw 
dbmii  rjdiu  c^mnrnunication.  You 
will  get  m  indcpth  study  otACiDC 
fundumentalA.  SSB.  iiitcnnaaH.  am- 
phfif  rs.  pa^er  uippiics.  oJid  a»fe, 
1330  hard  cottr  eaiy 


O^ROi  •World  Press 
S«rv1ces  Frequencies 
(flTTYj 

by  Thamas  Harrington 
W80MV 
A  eoMlpKtlAlliive  mamial  CO  vera  ng 
RslioteiJetype  newi  murtitorlng— 
^untains  all  informattoo^aotenna. 
rifceivers,  ifrntiaai  iii|it»^  plus 
Three  ciiCBiivc  fref|iieta:y  listi. 
Cmers  65  World  Press  Scr>ices 
bfoadcasling  in  Etiglish.  "The 
Original  Pftrss  Book. "  84  paga. 

S8.50 


iO£3090«  l&dO  North 
Ameriesn  CslllKioh 
Lisis  over  50D.QOO  boemed  radk) 
ifnuain  m  ill  couMnea  of  Nonh 
Aiibenca.  Gtv««  calb.  Btraes,  aivt 
address  oifbnmikifi.  S2I«00 


05C63  *  Commodore  S4 

Troubleshooting  4 

Rspsir  Guide 

fry  Rtibirt  C  Snnntr 
This  book  will  guide  yuu  ^i£p  by 
litcp  daou^  die  con^sitici  of 
making  iimpie  repain  to  your 
Camraodone  64 .  f  |  f .50 


n5Ci6  -  C64n 26  Programs 
for  Amateur  Radio  Bl 
ElectronioB  by  Joseph  Can- 
The  electronic^  hofahyiit*  pro- 
grammer,  engineer,  and  technurian 
Will  enjoy  ihe  taaknoiricniE^  pro^ 
.  rj!:-'>  for  aznateifr  r^io  and  elee- 
irotnics  in  Utii  book.  Si  4.50 


I  IT8«  •  Tgne  In  on  Telephone 
Cai  i«  fry  Tom  Kaeitd  K2A  ES 
T\m  fcKwk  ilk  formtiitEcd  um  m  fre:- 
queocy  M,  with  det^iEed  Ueitcrip- 
tions  of  cjkch  tiervice  and  Ita  kca- 
iionLntheRF«pcem»m,  h  provides 
all  thr  baste  infumnukai  for  the  ct- 
uul  iisiener  to  get  sorted  with  n- 
dio-icicphiinr  monitoring,  ind 
rtiany  dcLaili  fat  the  ardent  enihu^i- 
ast.  Sl2.»5 


Q9&JI}  ■  Solid-state  Pro^ffcts 
Voii  Can  Bukid 

by  Rndaff  F.  Graf/ 
Gtorg^J.  Whaiett 
Hbvc  you  scDirhcd  for  challcngEng 
innnVBtivc  firojccis.  iiTia£Jiiutivclv 
dcMgncd  ami  :&ti  Fl  ful  ]y  debugged  to 
itiiTiMlac  yoiT  o«ti  oiHiCi  ve  iltjnk- 
ing  '*  irHj*  thill  booi  w?s  writtea  for 


r 


I 


on! 


%iQ.m 


03RIII  •  RTTY  Today 

by  i>avf  ifigfsm  K4TWJ 
The  new  and  nnty  up-io-duic:  RT- 
TY htjok  in  pjtisteriiee.  Covers  nU 
ficetiof  RTTY  -  RTTY  juid  Hwm 
CcrnipmcTs-mtj^  ccMnprchciuive 
RTTT  gnut  ever  puMuhnl.  Rilly 
ithmnicd.  A  mail  for  RTTY  fins. 
|l2pigeaS«.j»  

02C30  •  The  Commodore 
Ham's  Coinpaniori 

h  Jim  Grahbx  K9FJ 
IfiDpage^  o|  uhdul  inforniatuin  on 
faceting  a  Cairinwdnre  co-uiputei 
for  tf»e  ham  iJtixi.  where  tit  find 
^kpccuUzcd  pTDgriCTi^,  thf  Com- 
nwdorr-poclet  cd-imecucin,  ami 

S9.50 


03M32I  •  US  Military 

Ccmimunlcations  (Part  1 ) 
DeuJ^  with  U£  Military  (^wiirriunl- 
cniiun  channels  nn  shiiriwuvc. 
Covers  frcqiicncies.  ttackgruund 
an  poim  topEnm  rrequencic:&  for  the 
Pllilippinc3j«|miimdKaiia,  fodi' 
JBI  «fid  fodfK  OceuUh,  and  marc. 
IQ2  pages. SIX9S 


I 


03M222  •  US  Mllitftfy 

Communications  (Part  2} 
Cuvcrsi  US  CtntNtguard.  NASA, 
CAP.  FA  A ,  Dcpl  ol  Energy ,  Fcd- 
crj)]  Bmi:r|Lciit:>'  Managcttienl 
Agency,  DUiulcr  CctmnmniCA- 
tlnet.  FCC.  Dcpi  (rf Justice  Ffutn 
14  KC  m  9071  KC.  79p^^M. 
%11,9^ 

mMllJ  *USMiE4tary 

Commiin^catlons  (Part  3} 
Thi*pintc;QmpkHisthe  va.s[  tlV4^^^ll 
I'rcqucn^y  lis!  iif  US  Miliiury  Mrr- 
vi«i.  ftom  »993  KC  iw  >7,^M4 
KG  TBp^gia, tl2,»£ 

13DW  •  1990  Shortwave 
DM^ctOfV    6tti  Edition 

Ay  Bo*  tfWwr 
An  c^cdlefir  rtlcrtiKC  for  Nonli 
AiTH?nL:9n  s^hiartwy^c  listeners i  ttiis 
l!^Xcr'ji  bible  ik  crMmmcd  wit  hi  up- 
tD-dalc,  ^ccuTUtc  fhrquen-cy  und 
UKf  iiiform4liiin  from  lOKH/  lu 


WAU3  •  All  AtKHJt  Cubical 
Quad  Antennas 

by  Wiitiiun  Orr  WiSAl/ 
Sluarl  Cawatt  W2LX 
The  "ClaMic"  tm  Quad  design, 
theory .  cunsjnjcliicni,  (iipcra:lian. 
New  feed  jtnd  nialdung  s.^jMcin5. 
New  dkta.  S9,50 

lOA^AJ  •  The  P^idlo  Amateur 
Amenna  Handlioolc 

by  Wifltam  Orr  WASAf/ 
Stuan  C&wntti  W2LX 
Yap  bcmm  thctiry,  [^ons[ru<;!ioii, 
operation.  Wire  beams-  SWR 
curves.  Matching  sy&teni»  A 
"mua"  fw  senoai  DXen^.  SIIJO 

10AMA  *  SimpJe,  Low-catl 
Wire  Ariiennat  for  Radio 
Amateurs 

by  William  Orr  W6SAf^ 
Stuars  Cawan  W2i,X 
All  New  I  Luw-Coh.1.  niulLL-biiiid  un- 
tenniu;  inexpeuMVc  bcani!!,  "Jn- 
viskible"  aaiennii  for  luuns  in 
"tau^"  locatkHbf  Nmrdita 

111.50 

LOAM 2  -  An  About  Vertical 
Antannaa 

by  Wiiiuim  Orr  W6SAff 
Smart  Cowan  W2LX 
ElfiMTiivc,  ]Dw-t;ust  venicals  10- 
160  m  -DX,  ftiuJiibund;  cmnpaci 
vrrticils  for  imdi  %pai:;Gi;  groumJ- 
JngL  teal  e^mpnicnc:  h^hiieTiinf 

$10.50 


1DA347  •  All  About  VNF 
Amateur  Radio 

by  Wtfiiinff  Orr  Wl^SAI 
DX  pr{ipaga[iuri,  VHF  Vagi  und 
Quad  ticams,  repc^ier!;  and  lutw 
they  work,  OSCAR  &al£llile^  and 
how  lo  use  them.  Si  1.95 

I6A24  •  Vaftleal  Antenna 
lto>dhook,  2nd  edition 

by  Paul  H.  Let  \6fL 
A  i.luN^iic.%  ^epnntud  with  upd;i[L>, 
IrKiudifig  an  adduridum  nn  unlcnmi 
desiign  fur  !60  mctcn.  A]mi„  Iced- 
\n^  ami  nualchmg^  %hurl  venicaJs. 
grnufid  d^fecb^  and  mm. 
139p^,pipeTfiKk.  S9.95 


04M54  •  GGT£  Mar»e  Tutor 
Floppy  dtjik  fur  IBM  PC,  XT,  AT, 
and  ctim^itibks ,  Lciirn  the  InLcr- 
n^Ehomd  Morse  code  tir  imprDve 
yourcupubilitj^^  One  di&ikc^Lic  wLJI 
tflfce  ytHi  (rom  t^  inner  diroygb  t\ 
tia  f:l»^^  in  easy  self-paced  Jes^n:&. 
Siaiufard  dt  Farm  worth  hickIc 
Cade  ifieeds  tnxn  \  lo  ov-cf  lOO 
**3rd*  per  minute  S 19. 50 

0i5E94  •  Crash  Course  in 
ileclrofilcs  Technology 

by  hmi^  E.  Freazel  Jr. 
With  ft  prpven  for  no  at  of  prO" 
gtammcfi  irtsirucutvn*  (hii  book 
lEachei  y«M  (he  bmic^  flfeSectridiy 
and  ek^ftrmics  in  a  ^tep^  step. 
easy -ttvundeTTstand  fpJiwKi.SlI^ 

OTBO^^  •  Talk  To  The  Wortdr 
Getting  Started  In  Amateur 
Radio  by  Jam^\  /*,  Dux  K3Jt> 
and  Morton  AVvser  NJMK 
Pfovycfi  infomuiiian  dnd  practi  1:1*1 
Lip^  on  tibtaining  it  wivjce  licenv 
Antbori  take  the  mjiHerj  am  of 
tecfuiiail  and  pFmolufaJ  bs^xi^  €if 
hainfidio Sll^Jt 

09S41  •  TheScatmer 
yatener's  Handbook 

by  Edward  Sovmre  .\'2BFF 
Gel  ihe  musit  our  of  your  scanner 
reuliu.  Cuvers  ^ening  started,  scan^ 
ncn»  and  fEceivei^^  Jin^rnnai^.  iroflif 
iaJ  ca^le,  acceuone^,  i;aatq;HJicr 
cmtroJicd  mcniiiDdi^*  more- 

114.95 


Q^^m  *  Radiote^etype 
Pres«  Broad  easia 

hy  Michatl  Sthsay 
This  Press  Book  covers  iichedules 
of  many  Press  ^crviccft  hy  (imc, 
Irequcixy.  and  counuy  hru»dca$l' 
ing  ED  Enjclish.  French.  GcruiMa, 
Spkiush,  ajhl  PcmufueM:  Deuiled 
PtE^s  Agency  P^irtzaiii.  I^pp. 


{)3K205' Guide  to 
Radloieletype  (RTTY) 
Stat^dna  by  J.  Mimi^trt/uss 
This  ufdaied  famoiu  tKKrii  covers 
all  Radioiclclypc  Sialioniit  from 
3  MHi-3<J  MHjl.  Pftjs.  MJitaf>. 
Cononcitrml.  Metipo^  PTT's,  Em- 
bossies,  and  mere.  }Q5  pp. 

S12.95 


TRANSMirrCA 
HUNTING 

aADW  DIHCTIOM 

imcHNc;  siMf muo 


OtTOt  •  Trangmmer 
Kunttng:  Radio  Direction 
Plnding  Simplified 

byjaieph  0.  MoetfXWVand 

Thomas  A'.  Curiie  WBtilZZ 

136  ps^c^ .  :4H  il  lusts.         %  1 7.50 


05P67  *  Magterfng  Packet 
Rad^:  The  Handa-oni 
GiiNfa 

by  Dav€  Ingram  k4TWJ 
Patkci  ratlio  ts  [he  hotiesi.  mosl 
r^pidK  oipanding  an^j  uf  amaiciif 
cunnmunication^.  Written  for  the 
iimateiir  enthusiast,  mditerlng 
packci  ilndio  will  put  you  on 
Ihc  cuiung  edge  of  ihis  digiuii 
c^fnmuiiicttUoffi  rei^'oluiKm 

st23e 


I5S003  •  Communications 
Satellites  (3rtt  Edtion) 

hy  Larry  Ion  Horn 
includes  chapters  on  t^hunncliica- 
lion  band  plan^,  transipOiider  idcn- 
rjfifation,  inirmaiional  i^aielliies^ 
and  more.  f7«M 


OSS  19  •  SNonwava  Radio 
Listening  with  the  Experts 
by  Gerry  L  Ih^mr 
Do  yotj  sit  for  long  hours  in  front 
at  a  radio  rccrciver  li^^enjng  10 
faint  sounds  and  noiseiV  Then 
yw'ic  a  SWLer  or  DXcf ,  anJ  you 
nji  (ffD&i^y  IMC  5BEK.  help 

112.50 


0>S04  *  Tbe  Hkklen  Signal  a 
on  Sateitite  TV 

by  Thomm  F,  HarrfttflitJtt 
and  Bob  Citoptr  Jr. 
New  hook  sho^wN  und  [c]]^  how  to 
tune  in  the  many  thousaivds  of  Tck- 
phone.  Data.  Telet,  Tel^ypc.  Fae- 
umile  Signaiik  on  most  of  the  TV 
S>[elliie$«  roven  cqaipmeQi, 
hookups,  wheiT  Do  tune.  Only  book 
ocrvenng  these  bcctet  signab  ofi  the 
mttelljies.  plus  nil  subcamcm.  2M 
pfi)]^ts.  $t9'50 


THE  WORLD    $4.00 


(»v  1 1  *  The  Baste  Gufde  to 
VMF^UHF  Ham  Radio 

hy  tdward  M.  fifoa 
Thiik  hiLHJk  providev  u  first  rate  in- 
uoclui:(inn  to  lifer  on  the  2-6  und 
1 .25  mclcr  bands  a*»  well  as  2J,  J3. 
and  70  CM.  S6,!^I 


06,S?"^  •  1^0  Passport  to 

World  aand  Radio 

by  tntemationa!  BrtHtdeaumg 

Swrvidfi^  Ijd. 

You  can  have  the  world  a]  your 

fingertips-  Yovll  gel  the  ial»l  stM- 

lion  and  time  grid^.   the    t490 

Buyer's  Guide  and  nHjrc.   5S4 

pegci  SI45I 


How  can  llie  Warld'i  Best  L>\  Map  cost  atily  S4.0(r'  Obvi- 
QUStly,  a  serious  blunder  which  yuu  iihouid  tiike  advantage  tif 
before  wc  discover  it.  This  h  the  only  world  map  in  black 
anil  whiie.s.oyou  can  color  in  ihc  countries  as  you  work  them! 
Further^  it  hai  ultrtost  aJI  of  llic  official  lARU  400  countries. 
on  it«  which  no  cnh^r  map  ^i  ^ny  price  hfiS. 


For  Better  QSOing 

These  arr  buoks  that  our  editors  feel  are  excellent  additions  to  every- 
one's readhjr  experience .  Atthnughthey  are  nolneceNSiarily  ham  radio 

tnoks,  ihcy  urc  Lhuughl  provoking  and  limcJy^ 

IBGOl  •  '  Sufviyyeu>«Jolt{nQ,lir.r«ynmanr 

b^Mkhard^.F^mmm 

fUdavd  Feynman.  Wrha  «\ivi  the  ^Cofaei  Proe  m  jjifk^vfi.  »as  cor  Hi  llK 
wDtki's  greabEM  ihcDfctnl  phyuctos  and  thn^tcd  on  itmrj^ear^  adi^eatififC- 
He  lidded  ideu  wiA  Einsocin  and  Bohr.  dtKiciwd  ^mhltng  tidife  with  Kick 
ihe  Greek,  and  onrcompanicd  a  bariei  on  che  binigii  <ininn.  Thi»  is  Feynmim'ii 
astDFii5hiiii|:  lift  ^rory— a  comhusiibic  miilure  of  high  intfl licence,  untimitttl 
4;yiiosat^ ,  etff mul  hlbeptii^iiini ,  and  rjging  chuti^plih ,  S8«  V 5 

19^^  *  Ch jias ,  Maktng  e  New  Science  by  Jamrn  {ritick 

Oaat  rKtiriiiv  itw  hmb  iH  4  ttcVr  interne  Yhn  new  sacoce  offer*  t  <*wy  ttt 
leetm  □rdcr  and  paHem  tkhere  Ibrmefly  iml]*  ilie  rm^am.  ihe  errauc.  the 
tmpndKtabk — m  dioiT,  (be  efaaotie-^had  txea  oiHcrvol.  Alier  T^adit^ 
CM«,ycMW|l|iie>^laokllctvw<iHdiaqbiieiheHine*a]f  4^      S9.^ 

^Mtna  •  Con^ffUng  AenMs  Amartet 

Sieve  R(jhcn::i  ha»  written  n nicies  for  7?  Mi^azineaticiut  ihe  tcirhnif^aJ  a\pcLt^ 
ttf  his  US  tour  tin  hi.i  retumherrt  bicytte  This  bonk  iMvtr*  hiii  adventure>i, 
pettpie  he  md,  jiml  fdaccii  he  uiw.  If  yjinir  hfeuiylc  xcm%  a  link  ctmnning, 
dKck  ihii.  book  otii .  $9,95 


CODE  TAPES 

(All*  titt  I,  kCf  i'i'>  rfrf  ftt>-('(*ci»  frirr*tr- V^  Ab"  i^*  «^  JflrT**"  ffti^  fW(f  K>  umpir  to  tram  thftt  ti '( 

hHiit^Hrrftf  thtir  hvfnif^  fftn  iitnu.Hifit  ark\  y/prjffjKir  nuy.  Ii*st  Jtiiiurf-pTmif  Mtnt 

#ilr4p  tm  Gfittm*  imd  Thr  SmUrf  PihJpir  **£f  hnwgtvtm^tmt H^trr  tndr  i  twrvi 
findlka  amr  dfr%  l/^jott in  d/ijft   Gem; ^f*  .imhj^  Gtnrrwd?  b "i  ii4tai«f  iimr  l-'^  >^ 


7.TroS     "tiefwsls''  S5.95 

5  Hpin — Thii*  i^  Ihe  bt;jk[inn]ig 
(ape.  taking  you  through  Ihe 
36  leners.  Ill  nu  inhere,  and  ncc- 
c»»ary  pane  mat  ion,  con:iplele 
*iih  practiec  ever^  sirp  q(  ihe 
Way  The  case  oi^  le:arnLiig  fiv^ 
confidcrhre  even  la  tl^  raint  of 
heart. 


73TI3  '*Back  Br*MkEr"*  SS.95 
11+  wpm^LiMie  gfuupn  ag^ain, 
ai  a  tHi4.i  iJ+  wpcn  so  y<m"l{  he 
really  ai  taac  «hen  you  iii  dkjwn 
in  fr^mi  M  a  %tcciy-e>ed  irolaii- 
deer  eumtner  »hct  start*  itend- 
ing  ycxi  pEain  language  iiiinle  at 
only  n  per.  You'll  need  ihi.s 
cxiru  margin  10  overcome  (he 
sheer  panic  Uftiversjil  in  most 
le^t  situations .  You've  come 
I  hit  Tar,  &.0  diin'i  eet  efide  shy 
now? 


73T06  *'The  Stkkler"  t5,S5 
6+  **  pm — Tins  IS  the  pructiije  tupc 
for  ihtJM:  *ho  Mirvived  ihe  5  wpm 
bipe^  and  it's  al»i  the  tape  for  ihe 
?<o%tce  and  TechjiiciBn  license^.  It 
is  liftxnrprised  oi  one  >olid  hovr  qI 
eodc-  Characfcrii  are  sieni  at  1  .^ 
Hipni  atid  spu:^  at  5  wpm  Cndt 
gr(Hip!«t  anr  entirely  fandom  charuii: 
ler^  sent  in  grouph  of  five— dcfr- 
nitcly  not  niemori/ablc! 


lyna    "CouFBieati**       %sss 

1.%^  wpm — CangfamiaiJon«* 
Okay,  ihc  cfailtcUge  of  ltoJc 
i»  Hrhat\  gDaeB  yiMt  thu  far,  so 
dufi'i  quit  now.  Go  for  (he  extra 
elajiih  liErirnse.  Wc  wnd  the  <:t)tli: 
fa?jter  thun  20  per.  It's,  like  weiir- 
tng  lead  weights  on  your  feet 
ihhen  vou  ruti:   You'll  wonder 
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Who^s  Killing 
Ham  Radio? 

Ho  more  gloQm  and  doom.  We 
ain't  dead  yet  Having  heard  the  ah 
mors,  us  dre-hards  are  searching  far 
and  wide  for  healers,  herbs,  nos- 
trums, and  holistic  medicine  1o  re- 
vive the  hobby  that  was  once  the 
tove  of  our  lives. 

Who,  or  what  is  doing  in  ham  ra- 
dio? Let's  not  harp  on  the  incentive 
licensing  fiasco.  Wayne  has  covered 
that.  Let's  not  mention  fh/e  of  the 
tnost  respected  hams  m  the  country 
requesting  the  resignation  of 
ARRL's  president  for  failing  to  act  In 
a  way  to  protect  our  hobby.  Nope. 
Let '  s  Look  e  Ise  w  h  ere , 

The  Rshbowl  Effect 

Why  are  telephone  modem  BBS's 
spreadmg  like  wildfire ^  while  ama< 
teur  radio  just  stands  there  looking? 

One  argument  is  that  the  phone 
BBS's  are  open  to  anyone.  No 
license  required.  Private,  QRM-free 
point*to»poinl  communication  is 
there  for  anyone  with  a  computer 
and  modem  arKf  a  modest  budget  for 
phone  bills.  Friendly.  Democratrc. 
No  one  has  to  run  the  code-and-the- 
ory  gauntlet. 

Like  the  telephone  ^  amateur  radio 
is  intended  for  point-to-point  com- 
munication. But  the  nature  of  radio  is 
that  anyone  who  wants  to  can  listen. 
Phone  lines  are  private.  Hams  have 
no  privacy. 

Every  ham  who  goes  on  the 
air  might  as  well  be  living  in  a 
ftshbowl.  Anyone  could  be  listen- 
ing. Who  knows  what  they  might 
think  if  you  should  say  the  wrong 
thing?  So  we  get  timid  people  afraid 
to  say  anything  except  what  they  Ve 
heard  someone  else  say.  We  have 
grand  Slanders  who  talk  too  much 
about  nothing  you  can  have  any 
letltngs  about.  We  get  all  kinds 
of  playacting.  There  are  still  hams 
who  along  with  the  Pope,  refer  to 
themselves  as  'We."  It's  stage 
fright*  Of  mike  fright,  isn't  rt?— hav- 
Ing  to  caiculate  what  you  can  say 
Instead  of  feeling  free  to  say  any- 
thing you  wish.  This  uptightness 
could  do  us  in. 

On  phone  lines,  we're  guaranteed 
privacy  by  law.  The  opposite  applies 
to  amateur  radio.  The  law  requires 
that  what  you  say  be  transmitted  in 
standard  modes.  Inventing  a  new 
mode  that  works  onty  between  you 
and  a  friend  is  a  no*no. 

It's  a  public  medium.  We're  public 
figures.  It's  like  visiting  a  nude 
beach,  your  visibility  may  bother  you 
til  you  get  used  to  it.  High  visibility 
public  figures  do  one  of  three  things: 
overacts  freeze  up.  or  just  be  them- 
selves anyway.  The  third  response  is 
our  survival  route*  if  we  can  relax 
and  enjoy  it. 

It  can  be  a  kick  to  be  "on  the  air/* 
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But  the  "act"  some  of  us  slip  into 
is  stultifying  even  to  ourselves. 
Listen  across  the  bands.  Do  you 
hear  ham  actors?  Do  you  hear 
the  dying  yawps  of  Dodo  birds?  Is 
there  hope  for  this  endangered  spe- 
cies? 

Youth 

Think  of  the  exciting  things  you 
were  ready  to  fump  into  when 
you  were  young.  One  summer  when 
I  was  ten  I  wrote  out  a  list  called 
''Neat  Things  To  Do^'  that  ran 
to  about  30"  long  in  small  print, 
Did  you  do  that  too  or  just  keep 
them  in  your  head?  How  much  of 
your  list  have  you  shared  with  oth^ 
ers,  or  even  remembered  for  your- 
self in  the  last  ten  years?  Did  you  get 
adult  and  proper  and  forget  all  about 
it?  Are  Tom  Sawyer.  Becky  and 
Huck  Finn  still  alive  in  there  some* 
where? 

I  believe  that  anyone  who  is  alive 
and  tneathing  has  that  same  spark, 
that  free  spirit,  even  if  it's  neariy 
smothered  under  tayers  of  garbage. 

Wlldnesft 

Burned  into  my  brain  along 
with  the  beauty  of  Sierra  Club  nature 
photog  raphs  is  the  ir  q  uote  of  Thoreau : 
"In  wlidness  is  the  preservation  of 
the  Earth."  Could  this  apply 
to  ham  radio?  Please  note  that 
wildness  does  not  mean  getting 
drunk,  putting  a  lampshade  over 
your  head  and  trying  to  be  funny. 
It  means  being  free,  natural  and 
uninhibited.  It  means  being  your- 
self for  all  to  see  and  hear,  with> 
out  fear,  tt's  beautrful.  It's  fun.  It  IS 
wild. 

Do  you  feel  good  letting  would-be 
hams  listen  to  our  bands,  or  fear 
turning  them  off? 

What  if  the  bands  were  full  of 
" wild  "  humans  having  a  ball  just  be- 
ing themselves?  Recall  the  most  fas- 
cinating [alk  show  you  ever  wanted 
to  phone  in  to  Couldn't  a  2  meter 
repeater  be  that  much  fun  and 
more? 

We're  not  supposed  to  transmit 
music  via  ham  radio.  But  unless  we 
let  some  of  the  music  in  our  souls 
sing  out,  our  hobby  could  just  dry  up 
and  blow  away. 

Eric  Berne's  Games  People  Piay 
is  based  on  the  oW  saying:  *1f  you 
are  not  stroked,  your  spine  witl  shriv- 
el up. "  How  al>out  contributing  a  few 
strokes  to  the  backbone  of  ham  ra- 
dio: live  messages,  friendly  mes- 
sages, messages  with  juice?  Forget 
your  high  visibility,  or  enjoy  it.  Be 
yourself,  not  the  Pope,  not  Super- 
Ham,  but  YOU . .  .expre^rn^  what 
YOU  think  and  feel.  It's  wild.  It's 
where  the  juice  ts.  It's  more  refresh- 
ing than  Coke. 


Humtier  31  on  your  Fe^back  card 
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Propagation  condi- 
tions on  the  HF  bands 
begins  to  decline  from 
their  March-April 
peak  toward  the  nor- 
mal summer  condi- 
tions, although  with 
the  peak  sunspol  num- 
bers about  to  occur  for 
Cycle  22,  conditions 
ought  to  be  very  good, 
indeed . . . 

The  first  week  of  the 
month  will  exhibit  fatr- 
to-poor  DX  conditions 
with  possible  magnet- 
ic field  upsets  around 
the  4th,  5th,  and  6th. 
Gradual  improvement 
will  take  place  through 
the  flth,  and  the  follow* 
mg  two  weeks  should 
provide  generally  qui- 
et magnetic  field  con- 
ditions and  good-to- 
excelienl  DX  oppor- 
tunities. 

This  period  tends 
to  be  fairly  stable, 
ionospherically  speak- 
ing,  so  you  should 
make  the  most  of  this 
opportunity  to  work 
worldwide  DX.  As 
June  and  July  ap- 
proach, keep  a  sharp 
ear  peeled  for  super 
VHF-UHF  propaga- 
tion. As  always,  tune 
toWWV(10MHzor15 
MHz  seems  best)  at  18  minutes  (lower  ts  better)  and  for  the  solar 
past  the  hour  for  the  latest  update  flux  data  (higher  is  belter), 
on  the  magnetic  field  indexes         See  you  next  month. 
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Power . . .  and  More! 


FT-212RH 

Frequency  Synthesized 

VHF/UHF  FM 

Transceiver 


The  compact,  versatile 
FT-212RHisa45  watt,  2 
meter  mobile  that  boasts 
a  lot  more  than  just  high 
power  Inside  its  sturdy  com- 
pact frame  hides  an  impressive 
array  of  performance  features 
plus  high  reliability..  J  ike 
18  general  purpose  memories; 
one-touch  call  channel  memory; 
two  scanning  range  memories; 
CTCSSonanyofthe37 
standard  tone  frequencies 
may  be  programmed  into  any 
memory  channel  Choice  of 
standard,  or  optional,  high 
performance  tone  encoding 
microphones.  TheFT~2l2RH 
and  its  35  watt  UHF  counteipart, 
the  FT-712RH  are  packed  with 
state-of-the-art  refinements-.. 
power  and  more! 


•  Frequency  Range:  140-174 

MHz  on  receive  (144-148  MHz 
TX- Modifiable  for  MARS 
and  CAP),  Specifications 

guaranteed  on  amateur  bands 
only. 

•  Power  Output:  45  watts 
output  with  selectable  5  watt 
low  power. 

•  CTCSS;  Access  any  of  the 
37  standard  CTCSS  tone  fre- 
quencies, plus  97-4  Hz  can 
be  displayed,  selected  and 
programmed  into  any  memory 
fortransmission, 

•  19  Memories:  Each  memory 
stores  either  programmable 

repeater  shift  or  independent 
TX  and  RX  frequencies. 


FT-4700RH 

Dual  Band  VHF/UHF 
Trunk  Mountable 
FM  Transceiver 


•  Frtqutiicy  Range:  140-174  MHz  on 
2in  (modifiable  for  MARS  and  CAP); 
430-450  MHz  on  70cm-  •  Powtt 
Output:  50  wafts  on  2m:  40  w  atts  on 
70cm.  Selectable  5  watts  bw  power  on 
both  bands. « Full  Duplex  Cross  Band  Operation: 

•  Dual  Receive;  •  CTCSS  Encode/Decode; 

•  Remote  Control  Kit  Included:  *  Amber  Backlit 
LCD  Display  and  control  with  dimmer  switch. 

•  20  Memririeii:  *  Dual  Antenna  Ports: 

•  Programmable  Scanning;  •  MH-t5C8  Mic 
standard:  MH-ISDS  Mic  optional. 


•  Automattc  Repeater 
sun  (ARS):  Enables 

selection  of  repeater 
transmitter  offset 
automatically  when 
tuned  to  a  standard 
repeater  subband. 

*  Programmable 
Scanning:  Scans  band, 
band  segment  or 

memories.  Scan  auto*resume 
with  carrier  drop  or  after 
5-second  pause, 

•  Timing  Steps:  Operator 
selectable  steps  in  5,  10,  12.5, 
20  and  25  KHz  increments, 

•  CAT  System  Control: 

Provides  for  external  control 
of  VFO  frequency,  mode  and 
memory  functions  from 
operator's  personal  computer, 

■  Amber  Backlit  LCD  Display: 

Automatically  controls  the 
brightness  of  the  display  back- 
lighting and  pilot  lamps, 

•  Tone  Encoding  Microphone: 

Choice  of  standard,  or  optional 
high  performance  DTMF  tone 

encoding  microphones. 

•  Digital  Voice  System  (DVS4): 
Optional  sytem  which  allows 
local  and  remote  digital  voice 

recording  and  playback, 

For  inlbnnaiion  on  these  and  Y^iesu's  full  line 
of  prodiicts,  call  our  literature  desk  toll-free  at 
1  <SOa>  999*2070. 


Performance  without  compromise. 


C  1 990  Yaesu  US  At  1 7210  Edwards  Road  Cerritos,  C  A  90701   Specif  icatJons  subjecl  to  change  without  notice. 
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TH-26AT/46AT 

144  MHz/450  MHz 

Compact  Portable 
FM  transceivers 

Quick!  Grab  one  before  it  gets  away! 
These  new  compact  portables  boast 
a  whole  set  of  brand-new  features. 
The  new  DTMF  encode/ decode 
squelch  system  {DTSS)  for  selective 
calling,  four  15  digit  auto-  dialer,  DC 
direct-in  capability  (with optional 
PG-3F  or  PG-2W),  versatile  scanning 
functions,  wide- range  of  DC  power 
sources,  5  W  capability,  and  an  ex- 
tensive list  of  exciting  accessories 
make  this  radio  the  one  to  grabi 

•  Frequency  coverage: 

TH-26AT:  136-173.995  MHz; 
TH-46:  438-449.995  MHz.  M 

(TH-25AT modiffEbie  tor  MARS/CAR  ^ 

Peffnits  reqoifedj  TX  on  AmMWur  band  onfy. 

•  NBW!  Dual  Tone  Squelch  System 
fDTSS)  enables  selective  calling  with 
3"digit  DTMF  codes!  The  DTSS  codes 
can  be  stored  in  channels  1-3.        ^ 

•  Multi-function  scanning. 
Band  and  memory  — 
channels  can  be 
scanned,  with  time 
operated  or  carrier 

operated  scan  stop 


•  21  memory  channels.  Store  every-    , 
thing  you  need,  including  CTCSS  and 
DTSS  codes,  Ten  channels  can  store 
RX  and  TX  frequencies  indepen- 
dently for  odd  split  operations. 

•  Frequency  step  selectable  for 
quick  QSY.  Choose  from  5, 10, 12.5, 
15, 20.  or  25  kHz  steps,     _ 

•  Five  watts  output  when  operated 
with  PB-8  battery  pack  or  13.8  volts. 

•  Large  top  mounted  LCD  display,  with 
night-light. 

•  Auto-dfaler  function.  Four  15-digit 
DTMF  codes  can  be  stored  for  ^ : 
auto-  patch  use.  ^ 
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omplete  se^vit^  m^iuWi  ore  m/mh3tie  forau  He  f  mood  im 
Speoicat^QT}^  f^iuTes  artd  petces  Sats^a  to  change  with 


•  T-ALERT  for  quiet  monitoring.  Tone 
Alert  beeps  when  squelch  Is  opened. 

•  Auto  battery  saver,  and  economy 
power  mode  to  extend  battery  life, 

•  Automatic  repeater  offset 

•  Supplied  Accessortest 

Flex  antenna.  PB-10  battery  pack  " 
(72  V  eOOmAH).  wall  charger,  belt 
hook,  wrist  strap,  bottom  cover 


Optional  Accessories: 

-  PB-5  7.2  V.  200  mAh  NiCd  pack  for  2.5  W 
output  ^  PB-6  7.2  V.  600  mAH  NiCd  pack 
PB-7  72  V,  1100  mAH  NiCd  pack  *  PB-8 
12  V,  600  mAh  NiCd  for  5  W output  •  PB-i 
Z2  V.  600  mAh  NiCd  with  buiflHn  charger 
..•  PB-10  72  V.  600  mAh  (works  with  8C-2 
waJl  charger)    PB-II  t2  V,  600  mAh  OR 
6  V.  1200  mAh,  for  5  W  OR  2  W  •  BC-10 
^mpact  charger    BC-11  Rapid  charger 

^-6  AAA  battery  case    BT-7  AA  battery 
case    DC  1/PG-2V  DC  adapter  -  HMC-2 
Headset  with  VOX  and  PTT    SC'24, 25, 26 
^Soft  cases    SMC-31  Speaker  mic. 
5MC-33  Speaker  mtc,  w/remote  control 
TSU-7  CTCSS  encode/decode  unit 
PG-2W  DC  cat)le  w/fuse  ^  PG-3F 
DC  cable  wcth  filter  and  cigarette  lighter 
plug    WR-1  Water  resistant  bag 

KENWOOD  U.aA.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GftOUP 
P.O.  BOX  22745. 2201  E  Oominguez  Street 
'—ig  Beacti,  CA  90601-5745 

JNWOOD  ELECTRONICS  CANADA  INQ 
X).  BOX  \07S,  959  Gana  Court 
.Mississauga  Ontarto.  Canada  L4T  4C2 
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